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S  IB, 

Do  here  moft  humbly  lay 
this  fmall  Prefent  at  Tour 
Majefiies  Royal  feet.  And 
though  it  cornes  accompa* 
ny’dwith  two  difadvantages, thc  meannefs 
of  the  Author,  and  of  the  SubjeH^  yet 
in  both  1  am  incour  aged  by  the  gmtnefs 
of  your  Mercy  and  your  Knowledge . 
By  the  one  I  am  taught ,  that  you  can 

A  forgive 
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forgwe  the  m o(k  prefumptuoj/s  O/fendors  : 

And  by  the  othei\  that  you  will  not  e- 
fieem  the  Ieaftwork  of  Nature ,  or  Art, 
unworthy  your  Observation.  Amidft  the 
many  felitities  that  hâve  accompamd 
your  Majefiies  happy  Rejiauration  and 
Government ,  it  is  none  of  the  leaft  confi- 
derable,  that  Philofophy  and  Experimental 
Lemmg  hâve,  profperd  underyour  Royal 
Patronage .  And  as  the  calm  profperity 
of  your  Reign  has  given  us  the leifure 
to  follow  thefe  Studies  of  quiet  and  re¬ 
tir  ement^  foit  is  juft,  that  the  Fruits  of 
them  fhould  ,  by  way  of  acknowledge- 
ment ,  be  return’d  to  your  Majefiy. 
There  are,  Sir,  feveral  other  of  your 
Subje&s,  of  your  Royal  Society ,  now 
bufie  about  Nobler  matters  :  The  ïm- 
provement  of  Manufactures  and  Agricul¬ 
ture ,  the  Increafe  of  Commerce  ,  the  Ad- 
vantage  of  Navigation  :  in  ail  which 
they  are  afsifted  by  your  Majefiies  Incou- 
ragement  and  Example.  Am  idft  ail  thofe 

greater 
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greater  Defigns,!  here  prefume  to  bring 
in  that  which  is  more  proÿortionabk  to 
the  fmalnefs  of  my  Abilities  ,  and  to 
offer  fome  of  the  leaft  of  ail  vifible 
things, tothat  MightyKing ,  thathase/hr- 
blijhtan  Empire  over  the  beft  of  ail  I/z- 
vifible  things  ofthis  World,  the  Minds 
of  Men. 


Tour  Majejües  moft  humble 
and  moft  obedient 
SubjeTî  and  Servant , 


Robert  Hooke» 


TO  THE 


ROYAL  SOCIET  Y- 

ter  my  Addrejl  to  our  Great  Founder  and  Pa¬ 
tron,  I  could  noc  but  think  my  felf  oblig’d , 
in  confideration  of  tbofe  manj  Ingagements 
you  hâve  laid  upon  me  ,  to  offerthefe  my 
poor  Labours  to  this  M  O  S  T  ILLLL 
S  T  R  I  O  U  S  ASSEMBLY.  YOU  lnve  been 
pleas'd  formerly  to  accept  of  thefe  rude  Draugbts.  I  hâve  fince 
added  to  them  fome  Defcriptions ,  and  fome  Conjeiïum  of  my 
own.  And  therefore,  together  with  YOUR  Acceptance,  Imuft 
alfo  beg  Y  OUR  pardon .  T  he  Rules  YOU  hâve  prefcrib  d  YOUR 
felves  in  YOUR  Philofophical  Progrefs  do  feem  the  beft  that 
hâve  ever  yet  been  praûis’d.  And  particularly  that  ofavoiding. 
P ogrnatizing  ,  and  the  efroufal  of  aqy  Hypotbefis  not  fufficiently 
grounded  and  confirm'd  by  Experiments.  This  way  feems  the 
moft  excellent ,  and  may  preferve  both  Philofophy  and  N  attirai 
Hijiory  from  its  former  Corruptions .In  faying  which,  1  may  feem 
to  condemn  my  own  Courfcin  this  Treatife  ;  in  which  there 
may  perhaps  be  fome  Exprejftons,  which  may  feem  more pofitive 
thcn  YOUR  Prefcriptions  will  permit:  And  though  I  defire 
to  hâve  them  underftood  only  as  Conjeiïum  and  Quœries  (which 
YOUR  Method  does  not  altogether  difallow)yet  ifeven  in  thofe 
I  hâve  exceeded,  ’tir  fit  that  1  fhould  déclaré,  that  it  was  not 
done  by  YOUR  Direâions.  For  it  is  moft  unreafonable,  that 
YOU  fhould  undergo  the  imputation  of  the  faults  of  my  Con- 
jeiïures ,  fceing  YOU  canreceivc  fo  fmall  advantage  of  réputa¬ 
tion  by  the  Jleight  Obfervations  ot 


YOUR  moji  humble  and 
moft  faithful  Servant 


ROBERT  HOOKE. 
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T  is  the  great  prérogative  of  Mankind  above  othef 
Créatures.,  that  we  are  not  only  able  to  behold  the 
Works  of  Nature ,  or  barely  to  fuftein  our  lives  by 
'  them ,  but  we  hatealfo  the power  of  confidering, 
comparing,  altering,  affifting,  and  improving 


them  to  varions  ufes.And  as  tbis  is  the  peculiar  priviledge  of  humant 
Nature  in  general ,  fo  is  it  capable  cfbeingfofar  advanced by  the  helps 


of  Art ,  and  Expérience ,  as  to  make  [orne  Men  excel  others  in  their 
Obfervations ,  and  Dedudions,almoft  as  much  as  they  doBeafïs.  By  the 
addition  of  fuch  artificial  Inftruments  and meùxoàsjhere  may  befn 


fome  marner,  a  réparation  mode  for  the  mifchiefs ,  and  imperfection, 
mankind  has  drawn  upon  it  felf  by  negligence,and  intempérance ,  and  a 


wilful  and  fuperfitious  dcferting  the  Prefcripts  and  Raies  of  Nature , 
whereby  every  man ,  both  from  a  deriv  d  corruption ,  innate  and born 


with  him ,  and  from  bis  breeding  and  converfe  with  men,is  very  fubjed 


to  flipinto  ail  forts  cf  errors. 

The  only  way  which  now  remains  for  us  to  recover  fome  degree  of 
thofe  former  perfections,  feems  to  be,by  redifying  the  operations  of  the 
Sen le, the  Memory,andRcz{~on,fince  upon  the. evidence ,the  ftrength* 
the  integrity , and  the  right  correfpondence  of  allthefe,allthelight , 
by  which  our  adions  are  to  be  guided,  is  to  be  renewed,  and  ail  our  corn- 
mand  over  things  is  to  be  efiabliflot. 

It  is  therefore  moft  worthy  cf  our  confideration,  to  recolled  their  fe- 
feveral  defeds,  that  fo  we  may  the  better  underftandhow  to  fupply  them, 
and  by  what  affifances  we  may  inlarge  their  power, and  fecure  them  in 
performing  their  particular  duties. 

As  for  the  adions  of  our  Senfes,  we  cannot  but  obferve  them  to  be  in 


a 
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many  particulars  much  outdoneby  thofe  of  other  Créatures ,  andwhen 
at  befifl  be  far  fhort  of  tbe  perfection  they  feem  capable  of  :  And  tbefe 
infirmities  of  tbe  Senfes  arife  froma  double  caufe,  eitber  frorn  thed if- 
proportion  of  the  Objeft  to  the  Organ yvbereby  an  infinité  number  of 
tbings  can  never  enter  into  themgr  elfe  from  error  in  the  F erception, 
tbat  many  tbings ,  which  corne  within  their  reacb ,  arenot  received  in  a 
rigbt  marner. 

The  likefrailties  are  to  be  foundin  tbe  Memory  ;  we  often  let  many 
tbings  flip  away  from  us ,  i vhich  deferve  to  be  retain  d  ;  and  of  thofe 
which  we  treafure  up ,  a  greatpart  h  eitber  frivolous  or  falfe  ;  and  if 
good ;  and  fubflantial,  eitber  in  trafîof  time  obliterated,  or  at  befi/o 
overwhelmed and buried  undermore frothy  notions , tbat wbentbcre  ùs 
netd  of  them ,  they  are  in  vain  fought for. 

The  two  main  foundations  being  fo  deceivable ,  it  is  no  wonder ,  tbat 
ail  the  fucceeding  works  which  we  build upon  'themgf  arguing,  conclu- 
ding^definingyudging. ,  and  ail  the  other  degrees  of  Reafon ,  are  lyable  to 
the  famé  imperfection ,  being ,  at  befi ,  eitber  vain ,  or  uncertain  :  So  tbat 
tbe  errors  of  the  underftanding  are  anfwerable  to  tbe  two  other ,  being 
defefîive  both  in  the  quantity  andgoodnefsof  its  knowledge  ;  for  the  li- 
mits ,  to  which  our  thoughts  are  confi  nd ,  are  finall  in  reffebi  cf  the  vafi 
extent  of  Nature  it  felf ;  fome  parts  of  it  are  too  large  to  be  comprehen- 
ded,  and  fome  too  little  to  beperceived.  And  from  thence  it  rnufi  fol- 
lowghat  not  having  afull  fenfation  cf  the  ObjeCt ,  we  mujï  be  very  lame 
and  imperfeUi  in  our  conceptions  about  it ,  andin  ail  tbe  proportions 
which  we  build  upon  it  ;  hence  we  often  take  the  fhadow  of  tbings  for- 
the  fubftance,  finall  appearances  for  good  fimilitudes,  fimilitudes 
for  définirions;  andeven  many  of  thofe ,  which  we  think.  to  be  the  mofi 
folid  définitions ,  are  rather  expreffions  of  our  crm  mifguided  apprehen- 
fions  then  of  the  true  nature  of  the  tbings  thernfelves. 

The  effeïïs  of  tbefe  imperfections  are  manifefledin  different  ways^ac- 
cording  to  the  ternper  anddifpofitionof  the  feveral  minds  ofmen ,  fome 
they  incline  togrofs  ignorance  andfiupidity0  and  other  s  toa  pre- 
fumptuous  impofing  on  other  mens  Opinions ,  and  a  confident  dog- 
matizing  on  matters ,  whereof  there  iâ  no  affurance  to  begiven. 
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Thtus  ail  the  uncertainty ,  and mifiak.es  of  humane  allons ,  proceed 
eitherfrom  the  narrownefs  and  wandnng  of  our  Senfes,  from  theflippe- 
rinefi  or  delufion  of  our  Memory,  from  the  confinement  or  rafionefi  of 
ourUnderïhnd\ng,fotbat  ’tis  nowonder ,  that  our  power  over  natu- 
ral  caufes  and  ejfeiïs  is  fo  flowly  hnprov  d. ,  feeing  vue  are  not  only.  to 
contend  with  the  obficurity  and  difficulty  of  the  things  trier  eon.  wê  work. 
and  thinkfiut  even  the  forces  of  our  own  mincis  confine  to  betray  w. 

Thefe  being  the  dangers  in  the  procefi  of  humane  Reafon,  the  remédiés 
of  them  ail  can  only  proceed  from  the  real,  the  mechanical,  the  ex¬ 
perimental  Philofopbyjvhich  bas  tbis  advantagè  averthePhilofiophyof 
difeourfe  and difputation,^  whereas  that  chiefly  aims  at  the fubtilty 
of  its  Déductions  and  Cmclufions  y  without  much  regard  to  the  firfi 
ground-mrk ,  which  ought  to  be  mil  laid  on  the  Senfe  and  Memory  ; 
fo  thiâ  intends  the  right  ordering  of  them  all,and  the  making  them  fier- 
viceable  to  each  other. 

The  firfi  thing  to  be  undertaken  in  this  weighty  work.-,  »  a  watch- 
fulnefs  over  the  failings  and  an  inlargemenc  of  the  dominion,  of 
the  Senfes. 

■  To  which  end  it  is  requifite ,  firfi ,  That  there filmldbe  a  fcrupu- 
lous  choice,and  a  ftrift  examination,,  of  the  reality ,  conftancy ,  and 
certainty  of  the  P  articulât  s  that  we  admit  :This  vs  the  firfi  ri  fie  trier  e - 
on  truth  is  to  begfiin ,  andhere  tkemofi  fevere. ,  andmofi  impartial  dili¬ 
gence,  muft  be  imployed  ;  the  fioring  up  of  ail ,  without  any  regard  to 
evidence  or  tffie,  will  only  tend  to  darknefs  and  confufm.  We  muft 
not  therefore  efieem  the  riches  of  ourPhilofophical  treafure  by  the  man¬ 
ier  only,  but  chiefly  by  the  weigh Vjhemoft  vulgar  hfiances  are  not  to 
benegleftedfiut  above  ail,  the  mofi  inftruftive  are  to  be  entertaind  ; 
thefootfteps  of  Nature  are  to  be  trac’d,not  only  in  her  ordinary  courir, 
but  when  fioe  fieems  to  beput  to  her  fil.ûfts,to  make  rnany  doublings  and 
turnings,  and  to  ufie  fomehjnd  of  .art  in  indeavouring  to  avoid  our 
difeovery. 

The  next  care  to  be  taken,  in  refieiï  of  the  Senfes,  is  a  fiupplying  of 
their  infimkies  with  Inftruments,  and,  as  it  were,  the  addingofum- 
ficial  Organs  to  the  natural  ;  tbis  in  one  of  them  bas  been  of  late  years 

accom- 
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accomplit  with  prodigiom  benefit  to  ail  forts  of  ufeful  knowledge  ,  by 
the  invention  of  Optical  Glaffes.  By  the  means  o/Telefcopes,  there  B 
nothingfo  fardiftant  but  may  be  reprefentedtoour  view  ;  and  bythe 
help  of  Microfcopes,  there  B  nothing  jôfmall,  as  toefcape  our  inqui - 
ry  ;  hence  there  h  a  new  vifible  World  dij cover ed  to  tbe  underflanding. 
By  this  means  the  Heavens  are  cperiâ ,  and  a  vaft  number  of  new  Stars, 
and  new  Motions ,  and  new  Productions  appear  in  them ,  to  which  ail  the 
antient  Aftronomerswere  utterly  Strangers.  By  this  the  Earth  it  felf , 
which  lyes  fo  neer  us,  under  our  feet,Jhews  quite  a  new  thing  to  rus,  and 
inevery  little  particle  of  itsmatter ,  wenowbehold  alrnofi  asgreat  a 
variety  of  Créatures ,  as  we  were  able  before  to  reckon  up  in  the  whole 
Univerfe  it  felf. 

Itfeemsnot  improbable ,  but  that  by  thefehelpsthe  fubtilty  of  the 
compofition  of  Bodies,  the  ftruiïure  of  their  parts,  the  varions  texture 
of  their  matter,  the  inflruments  and  rnanner  of  their  inward motions, 
and  ail  the  otker  pojfible  appearances  of  things,  may  comeîo  be  more 
fully  difcovered  ;  ail  which  the  antient  Peripateticks  were  content  to 
comprehend  in  two  general  and  (  unlefl  furtker  explain'd)  ufelejl 
words  of  Matter  and  F  or  m. F  rom  whence  there  may  arife  many  admi¬ 
rable  advantages,towaràs  the  increafe  of  the  Operative,  and  the  Me- 
chanick  Knowledge,  to  which  this  Age  feems  fo  much  inclined,  becaufe 
we  rnayperhaps  be  inabled  to  difcern  ail  the  fecret  workings  of  Nature , 
alrnofi  inthe  famé  marner  as  we  do  tkofe  that  are  the  produisions  of 
Art,  and  are  managd  by  Wheels,  andFngines,  and  Springs,  that  were 
devifedby  hurnane'Wit. 

In  this  kind  Ihere  prefentto  the  World  my  imperfeiï  Indeavours  ; 
which  thoughthey  fhallprove  no  other  way  confiderable,yet,  I  hope,  they 
may  be  in  forne  meafure  ufeful  to  the  main  Defign  of  a  reformation 
inPhilofophydf  it  be  onlyby  fhewing,  that  there  is  not  fo  muchrequif  d 
towards  it,any  firength  o/Imagination, or  exaiïnefs  o/Method,or  depth 
of  Contemphtlor fthough  the  addition  of  thefe,where  they  can  be  had, 
mufi  needs  produce  a  much  moreperfeiï  compofurefas  a  fincere  Hand, 
and  a  faithful  Eye,  to  examine,  and  to  record ,  the  things  themfelves 
as  they  appear. 

And 
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And  I  beg  my  Reader ,  to  let  me  take  the  botdnejl  to  affure  him, 
tbat  in  thisprefent  condition (f  knowledge ,  aman  fo  qualified ,  as  T 
hâve  indeavoured  to  be ,  only  xvith  refolution ,  and  integrity ,  and-t plain 
intentions  of  imploying  bis  Senfes  arightjnay  venture  to  compare  the  re- 
ality  and  the  ufefulnefl  of  hit  fervices ,  towards  the  true  Phikfophy ,  with 
thofe  of  other  men ,  t/wt  are  of  much  fïronger,and more  acute ■  lpecula- 
tions ,that  jhallnot  maki  ufe  of  the  famé  rnethod  by  the  Senfes. 

The  truth  «,  the  Science  of  Nature  bas  been  already  too  long  made 
only  a  vrorKcf  the  Brain  and  the  Fancy  :  It  is  now  high  tirne  that  it 
Jhould  return  to  the  plainnefl  and  foundnefl  of  Obfervations  on  ma- 
terial  and  obv  ious  things.  It  is  faid of  great  Empires ,  That  the  beft 
way  to  preferve  them  from  decay,  is  to  bring  th'em  back  to  the 
firft  Principles,  and  Arts,  on  which  rhey  did  begin.  The  famé 
ps  undoubtedly  true  in  P  hilofopkygbat  by  wandring  far  away  into  invi- 
fible  Notions,^  almoft  quite  dejïroyd  it  felfand  it  can  never  be  re- 
covered. ,  or  continueâ \  butby  returning  into  the  famé  fenfible  paths,- 
in  which  it  did  at  firf  proceed. 

Iftherefore  the  Reader  expeffs  from  me  any  infallible  P>eduPïionsi 
or  certainty  of  Axioms,  Iamto  fay  for  my  felf  that  thofe  fi  ronger 
Works  of  Wit  and  Imagination  are  above  my  weak.  Abilities  ;  or  if 
they  had  not  been  fo ,  I  would not  hâve  made  ufe  of  thern  in  thispre¬ 
fent  SubjePi  before  me  :  Whereever  he  finds  that  I  bave  venturâ  at 
any  fmall  Confitures,  at  the  caufes  of  the  things  that  I  bave  obferved, 
Ibefeech  him  to  look,  upon  them  only  as  doubtful  Problems,^  uncer- 
tain  ghefles,  and  not  as  unquefiionable  Conclu  fions ,  or  matters  of  un - 
confit  ab  le  Science-,  Ihave  produced  nothinghere ,  witlpintenttobind 
bis  underfanding  to  an  implicit  confent  •  I  arn  fofar  from  that ,  that 
I  defne  him,  not  abfolutely  to  rely  upon  thefe  Obfervations  of  my  eyes, 
if  he  finds  them  contradiUed  by  the  futur t  Ocular  Experiments  cf  fo- 
ber  and  impartial  Difcoverers. 

As  for  my  part ,  Ihave  obtained  my  end,  if  thefe  my  fmall  Labours 
fhall  be  thougkt  fit  to  take  up  fome  place  in  the  large  ftockof  nâtural 
Obfervations,  which  fo  many  hands  are  bufie  in  providing.  If  Ihave 
contributed  the  meaneft  foundations  whereon  others  may  raife  nobler 

b  Super- 
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Superftru&ures,  Iam  abundantly  fdtisfied  ;  and  ail  my  ambition  A, 
tbat  Imay  ferve  ta  tbe  great  Philofopbers  of  tbis  Age  ,  as  tbe  mkgrs 
and  thegrinders  ofmy  Glaffes  didtome  ;  tbat  I  may  préparé  and  fur- 
nïfh  them  mth  fome Materials,  which  tbey  may  afterwards  order  and 
manage  witb  better  ski  H,  and  to  far  greater  advantage. 

The  next  remedies  in  thvs  univerfal  cure  of  tbe  Mind  are  to  be  ap- 
plyedto  tbe  Memory,  andthcy  are  toconfift  of  fucb  Directions  ai  may 
inform  us,  what  things  arebejlto  fcftor’dup  for  our  purpofe,  and 
which  'us  tbe  btjï  my  of  fo  difpofing  them,  tbat  tbey  may  not  only  be 
kept  in  fafety,  but  ready  and  convenuntp  be  at  any  time  produ c'dfor 
ufe. ]  ai  occaflon  floall  requit e.  But  I  mil  not  ber e prévint  my  felf  in 
what  I  may  fay  in  anotber  Difcourfe  ,  wbcrein  I  fball  tnake  an  at - 
tempt  to  propofe  fome  Confiderations  of  tbe  marner  of  compiling  a  Ra¬ 
turai  and  ArtificialHifory ,  and  of  fo  ranging  and  regijiring  its 
Particulars  into  Philofopbicdl  Tables ,  as  may  make  tbem  rnofl  ufeful 
for  tbe  raifing  of  Axioms  and  Théories. 

The  lajl  indeed  is  tbe  moft  hazardous  Enterprize ,  andyettbe  mojl 
neceflàry  ;  and  tbat  is ,  to  take  fucb  care  tbat  tbe  J  udgment  and  tbe 
Reafon  ofMan  (  which  is  tbe  tbird Faculty  to  be  repair' d and  un- 
prend )  fhould  receive  fucb  affifance,  as  to  avoi'd  tbe  dangers  to 
which  h  is  by  nature  moft  fubjeci.  The  Imperfections ,  which  I bave  al - 
ready  mention  d,  to  rrhich  it  is  lyable ,  do  either  belongto  tbe  extent, 
or  îfegoodnefs  ofits  knowledge  ;  and  here  tbe  difficidty  is  tbe  grea¬ 
ter,  leafl  tbat  which  may  be  thought  a  remed  y  for  tbe  ont  fhould 
prove  deftruftive  to  tbe  other ,  leaft  by  feeking  to  inlarge  our  Know¬ 
ledge,  we  fhould  render  it  weak  and  uncertain  ;  and  leaft  by  being 
too  fcrupulous  and  exaEt  about  every  Circumftance  cf  it,  we  fhould 
confine  and  fret gbten  it  toomueb. 

In  both  thefe  tbe  middle  wayes  are  to  be  takçn,  wthing  is  to  be 
omitted,  and  yet  every  thing  to  paf  a  mature  deliberation  .  Ko 
Intelligence  from  Men  cf  ail  Profeffms,  and  quariers  of  tbe  World 
to  be  flight ed,andyet  ail  to  be  fo  feverely  cYzmm'd, tbat  there  remain 
no  room  for  doubt  or  inflabiîity  ;  much  rigour  in  admitting ,  mué 
ftriünefs  in  cotnparing,and  above  ail ,  much  flownefs  in  debating,  ami 
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thynefs  ni  deterrhining ,  k  to  be  praclifd.  The  Underftanding  k  to 
order  ail  the  inferiour  fervices  of  the  lover  Faculties  ;  but  yet  it  k  to 
do  thk  onl)  as  a  lawful  Mafter,  and not  ai  a  Tyrant.  It  mujl  not  in- 
croach  upon  their  Offices ,  nor  tal<e  upon  it  felf  the  employrnents  which 
belong  to  either  of  thern.  It  mujl  watch  the  irrégularités  of  the  Sen- 
fes,  but  it  mujl  not  go  beforc  them ,  or  prevcnt  their  information.  It 
mujl  examine,  range,  and  difpofeo/  the  bank  which  k  laidup  in  the 
Memory  ;  but  it  mujl  be  Jure  to  77M^edifHnâ:ion  between  the  fober  and 
well  colleâed  heap ,  and  the  extravagant  Idea  s,  and  miftaken 
Images  ,  t vhich  there  it  may  fometimcs  light  upon.  So  many  are  the 
links, upon  vhich  the  true  F hilofophy  dépends,  of  which  ftf  anyoïie  be  loofe, 
orweak  ,  the  whole  chain  k  in  danger  of  being  diffolv d  ;  itk  to  be- 
gin  with  the  Hands  and  Eyes ,  and  to  proceed  on  tbrough  the  Memory , 
to  be  continued  by  the  Reafon  ;  nor  k  it  to  fop  there ,  but  to  corne  about 
to  the  Hands  and  Eyes  again ,  and  fo ,  by  a  continuai  paffage  round 
from  one  F aculty  to  another ,  it  k  to  be  maintained  in  life  and  firength , 
as  much  as  the  body  of  man  k  by  the  circulation  of  the  blood  through  the 
feveralparts  of  the  body ,  the  Arms ,  the  Fat ,  the  Lungs ,  the  Heart ,  and  the 
Head. 

If  oncethk  methodwere  followed  with  diligence  and  attention,  there  k 
nothing  that  lyes  within  the  power  of  human  Wit  (or  which  k  far  more 
tffeiïual  )  of  human  Induftry  \  which  we  might  not  compafî  ;  we  might 
not  only  hope  for  Inventions  to  equalize.  thofe  of  Copernicus,  Galileo, 
Gilbert  Haivy,  andof  others,  whofe  Naines  are  almofi  loft,  that  werethe 
Inventors  of  Gun-powder,î&Seamans  Compafs,  Printing,Etching, 
Graving,  Microfcopes,&c.  but  multitudes  that  may  far  exceedthem  : 
for  even  thofe difccrveries  feem  to  hivebeenthe  produits  of  fome  fuch rne- 
thod,  though  butimperfeâ  ;  What  maynot  be  therefore  expeiïed  from  it  if 
thorough lyprofecuîed  ?  Talking  and  contention  of  Arguments  nvuld 
foon  be  turndinto  labours  ;  ail  the  fine  drezms  of  Opinions,  and  uni- 
verfal  metaphyfical  natures,  which  the  luxuryof  fubtilBrains  has  de- 
•jjis  d,  would quichly  vanifh,  and give place  to  lolid  Hiftories,  Experi- 
ments  and  Works.  And  as  at  firfl,  manhind  td\  by  tafting  of  the 
forbidden  fret  of  Kiimledgeffo  we,  their  Pofterity,  may  be  impart  rellor’d 
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bythe  famé  way,  not  only  by  beholding  and  contemplating,  butby  ta- 
fting  tootbofe  fruits  of  Natural  knowledge.,  that  were  never  yet  for  bidden. 

F  rom  henceihe  World  may  be  affijled  with  variecy  of  Inventions ,  new 
matterfor  Sciences  may  be  colle&ed,  tbe  old  improv'd,  and  their  mû 
rubb'daway  ;  and  as  it  vs  by  the  benefit  of  Senfes  that  we  receive  ail  our 
Skjll  in  tbe  works  of  Naturefio  tbey  alfo  may  be  wonderfully  benefited  by 
it ,  and  may  be  guided  to  an  eafier  and  more  exaiï  performance  of  their 
Offices  ;  ’tis  not  unlikely,  but  that  we  mayfnd ont  wberein  our  S enfes  are 
déficient ,  and  as  eafily  find  wayes  of  repairing  tbern. 

The  ïndeavours  of  Skilful  men  bave  been  moft  conver fiant  about  tbe. 
affifianceof  the  Eye ,  andmany  noble  Produirions  bave  followed upon  it  ; 
andfrorn  hence  we  may  conclude ,  that  there  vs  a  way  opendfor  advancing 
the  operations ,  not  only  of  ail  tbe  other  Senfes  fut  even  of  tbe  Eye  it  felj\that 
whicb  bas  been  already  done  ought  not  to  content  us  fut  rather  to  incourage 
us  to  proceed  further,  and  to  attempt  greater  things  in  tbe  famé  and  diffe¬ 
rent  wayes. 

Tis  not  unlikely ,  but  that  there  may  be  yet  invented  fieveral  other 
helps  for  the  eye,as  mucb  exceeding  tbofe  already  found,as  thofi  do  the  bart 
eyefiucb  as  by  whicb  we  may  perhaps  be  able  to  difeover  li  ving  Créatures  in 
the  Moon,  or  other  Planets,  the  figures  of  the  compounàing  P  articles  of 
matter ,  andtbeparticular  Schematifms  ^Textures  of  Bodies. 

And  as  Glaffes  bave  higbly  promoted  our  feeing ,fo  ’ tis  notimproba- 
blefiut  that  there  may  be  found many  Mechanical  Inventions  to  improve 
our  other  Senfes,  of  hearing,  fmelling,  tafting,  touching.  ’Tis  not 
impofjïble  to  hear  a  'whilper  a  furlongs  difiance ,  ithavingbeen  already 
done  ;  and  perhaps  tbe  nature  of  the  thing  would  not  make  it  moreim- 
poffible ,  though  that  furlong  Jbould be  ten  times  multiply'd.  And thougb 
fiome  famous  Authors  bave  affirm'd  it  impoffible  to  bear  through  the  thin- 
neft  plate  of  Mulcovy-glafs  ;  yct  Ikpow  a  wayfiy  whicb  tis  eafie  enough 
to  hear  one  ffeak.  through  a  wall  a  yard  tliick.  h  bas  not  been  yet 
thorougb/y  examiridfiow  far  Otocoufticons  may  be  improv'd, ,  nor  what 
other  wayes  there  may  be  of  quickning  our  hearing ,  or  conveying  found 
through  other  bodies  thenthe  Ait  for  that  that  vs  not  the  only  medium, 
I  can  affurethe  Reader, that  I  havejby  the  help  of  a  diftended  mrc,propa- 
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.  gated  the  found  to  a  very  confiderable  difance  in  an  inftant,  or  with  ai 
feemingly  quick.  a  motion  ai  tbat  of  ligbt ,  at  leaf ,  incomparably  fwifter 
thenthat ,  which  at  tbe  famé  time  ms  propagated  tbrougb  the  Air  ;  and 
this  not  only  in  a  fraight  line  ,  or  dinVt ,  but  in  one  bended  in  many 
angles. 

Nor  are  tbeotker  three  foperfe£i,but  tbat  diligence,  attention,  and 
many  meehanical  contrivances,  may  alfo  highly  improvethem.  For 
fmcetbe  fe'nfe  of  fnielling  feerns  tobe  mode  by  the  fwift  paffageo/  the 
Air  (  impregnated  with  tbe  feams  and  effluvia  of  feveral  odorant 
Bodies  )  tbrougb  tbe  grifly  meanders  of  tbe  Nofe  wbofe  frf  aces  art 
cover’d  with  a  very  fenftble  nerve  ,  and  moiftned  by  a  tranfuda- 
tion  from  the  procedus  mamillares  of  tbe  Brain  ,  and  famé  ad- 
joyning  gland  ules,  and  by  the  moif  fteam  of  the  Lungs,  with  a  Liquor 
convenient  for  the  réception  of  thofe  effluvia  and  by  the  adbefionand 
mixing  of  thofe  feams  with  tbat  liquor,and  tbereby  afeCting  tbe  nerve,  or 
perhaps  by  infinuating  themfelves  into  the  juices  of  the  brain ,  after  the 
famé  marner,  as  Ihave  in  the  following  Ob fer  nations  intirnated \  the  parts 
of  Sait  topafl  tbrougb  the  skins  of  Effs ,  and  Frogs.  Since ,  I fay,  fmelling 
feerns  to  be  madeby  fome  fuch  way ,  ’tis  not  improbable ,  but  tbat  fome  con- 
trivance,  for  rnaking  agreat  quantity  of  Airpafî  quick,  through  the  Nofe, 
migbt  as  muchpromote  the  fenfe  of fntlling,  ai  tbeany  way  es  bindringthat 
pajfage  does  dull  and  defroyit.  Several  tryals  I  havemade  ,  both  of 
bindring  and  promoting  thûs  fenfe,and bave  fucceeded in  fome  according  to 
expedation  ;  and  indeed  to  me  it  feerns  capable  ofbeing  ïmprovd,  for  the 
judgingcf  the  conflitutions  of  many  Bodies.  Perhaps  we  may  tbereby 
alfo  judge(as  otber  Créatures  feem  to  do)  what  vs  wholforne,wbat  poyfon  ; 
and  in  a  word,  what  are  tbe  ffecifick.  prcperties  of  Bodies. 

There  may  be  alfo  fome  otber  meehanical  wayes  found  out ,  of  fenfibly 
perceiving  tbe  effluvia  of  Bodies-,  feveral  Infances  of  wbicb,  wereithere 
proper,  Icouldgiveef  Minerai  feams  and  exhalations  ;  and  it  feerns  not 
impoffble ,  but  tbat  by  fome  fuch  wayes  improved ,  may  be  difeovered,  what 
Minerais  lye  buried under  tbe  Earth ,  without  the  trouble  to  dig  for  them  ; 
fome  things  to  confirm  tbis  Conjecture  may  be  found  in  Agricola,  and  otber 
Writer s  of  Minerais,  ffeakjngof  the  Veget allés  tbat  are  api  to  thrive ,  or 
pine,  in  thofe  feams.  r  '  Wbetber 


The  Préfacé, 

Ifhether  alfo  thofë flearns,  whichfeemto  ifueout  ofthe  Edith ,  and 
mix  with  the  Air  (  and [o  toprecipitate  finie  aqueous  Exhalations phere- 
mth  ’tvt  impregnateà  )  may  not  be  by  [orne  way  deteüed  before  tkey  produce 
the  effeiï,  feems  hard  to  détermine  ;  jet fomething  ofthûs  hindi am  able  to 
Marner  Jy  an  Infirment  I  contriv'dto  jhcwall  the  minute  variations  in 
theprefure  ofthe  Air  ;  by  which  Iconjlantly  findjbat  before ,  _  and  during 
the  time  cf  rainy  weather ,  theprefure  of  the  Air  is  lefi ,  and in  .dry  wea- 
ther  ,  but  efpecially  when  an  Eaftern  Wind  (  which  having  pafl  over 
vaji  traits  of  Land  ia  heavy  mth  Earthy  P  articles  )  lions,  it  us  much 
more ,  though  thefe  changes  are  varied  according  to  very  odd  Laves. 

The  Infiniment  is  this.  I  préparé  a  pretty  capaceous  Eolt-head  A  B  with 
a  fmall  ftem  about  twofoot  and  a  half  long  D  C  ;  upon  the  end  of  this  D 
I  put  on  a  fmall  bended  Glafs, or  brazen  Sjphon  D  E  F  (.  open  at  D  E  and  F 
buttobe  clolèd  with  cernent  at  F  and  E,  asoccafion  ferves)  whofe  ltemf 
lhould  be  about  fix  or  eight  inches  long,  but  the  bore  ofit  not  abovehalt  an 
ïnch  diameter,and  very  even  ;  thefe  I  fix  very  ftrongly  < together  by  the  help 
of  very  hard  Cernent ,  and  then  fit  the  whole  Clafs  ABC  DE  F  into  a  long 
BoardjOr  Frame,in  fuch  manner,that  almoft  half  the  head  A  B  may  ly  e  buri- 
ed  in  a  concave  Flemifphere  eut  into  the  Board  FIS  ;  then  I  place  it  foon 
the  Board  RS,  asis  exprefl  in  the  firft  Figure  of  the  firft  Scheme  ;  and  fix 
it  very  firm  and  fleady  in  that  poflure,  foas  that  the  weight  ofthe  Mercury 
thatisafterwards  tobe  put  intoit, may  not  inthe  leafl  fbakeor  ftir  it ,  then 
drawing  a  line  X  Y  on  the  Frame  R  T,  fo  that  it  may  divide  the  bail  into 
two  equal  parts,  or  that  it  may  pafs,  as  ’twere,  throughthe  center  of  the 
bail.  1  begin  from  that,  and  divide  alltherefl  of  the  Board  towards  U  T 
into  inches,  and  the  inches  between  the  a  5  and  the  end  E(wh.ch  need  not  be 
above  twoorthreeand  thirty  inches  diflant  from  the  line  X  Y)  I  fubdivide 
into  Décimais  ;  then  ftopping  the  end  F  with  foft  Cernent, or  foft  W ax,  I  in- 
vert  the  Frame,  placing  the  head  downwards,  and  the  Orifice  E  upwards  5 
and  by  it,  with  a  fmall  Funnel,  I  fill  the  whole  Glafs  with  Quickfilver*  then 
by  ftopping  the  fmall  Orifice  E  with  my  finger,  I  oftentmics  ereft  and  învert 
the  whole  Glafs  and  Frame, and  thereby  free  the  Quickfilver  and  Glafs  trom 
ail  the  bubbles  or  parcels  of  lurking  Air  5  then  inverting  it  as  before, I  fill  it 
top  full  with clear and  well ftraind  Quickfilver,  and  having  made  ready  a 
fmall  bail  of  pretty  hard  Cernent,  by  heat  made  very  foft,  I  prefs  it  into  the 
hole  E,  and  thereby  flop  itveryfaft;  and  to  fecure  this  Cernent  from  fly  mg 
out  afterward,I  bind  over  it  a  piece  of  Leather,thatisfpread  over  înthein- 
fide  with  Cernent,  and  wound  aboutit  whilftthe  Cernent  is  hot:  Having 
thus  faflned  it,  1  gently  ereft  again  the  Glafs  after  this  manner  :  I  firft  let  the 
Frame  dovvn  edge-wayes,  till  the  edge  R  V  touch  the  Floor,  or  ly  horizon¬ 
tal  ;  and  then  in  that  edging  poflure  raife  the  end  R  _S;  this  I  do  ,  that  it 
there  chance  to  be  any  Air  hidden  in  the  fmall  Pipe  E,  it  may  afeend  into  the 
Pipe  F,  and  not  into  the  Pipe  D  C  :  Having  thus  ereûed  it,  and  hung  it  by 
the  hole  Q,  orfixt  it  perpendicularly  by  any  othermeans,  1  open  the  endf 
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and  by  a  fmall  Syphen  I  draw  out  the  Mercury  fo  long,till  I  fine!  the  furface  of 
it  AB  in  thehead  totouch  exaérly  the  line  X  Y;  at  which  time  I  immedi- 
ately  take  away  the  Syphon  ,  and  if  by  chance  it  be  run  fomevvhat  belovv 
the  line  X  Y,  by  pouring  in  gently  a  little  Mercury  at  F,  Iraife  itagainto 
its  defired  height  ,  by  this  contrivance  I  make  ail  the  fenfible  rifing  and  fal- 
ling  of  the  Mercury  to  be  vifible  in  the  furface  of  the  Mercury  in  the  Pipe  F, 
and  fcarce  any  in  the  head  AB.  But  becaufe  there  really  is  (bine  fmall 
change  of  the  upper  furface  alfo,  I  find  by  lèverai  Obfervations  how  much 
it  rifes  in  the  Bail,  and  falls  in  the  Pipe  F,  to  make  the  diftance  between  the 
awo  furfaces  an  inch  greater  then  it  was  before  5  and  the  meafure  that  it 
falls  in  the  Pipe  is  the  length  of  the  inch  by  vvhich  I  am  to  mark  the  parts  of 
the  Tube  F,  or  the  Board  on  vvhich  it  lyes,  intoinches  and  Décimais:  Ha- 
ving  thus  juftned  and  divided  it,  I  hâve  a  large  Wheel  MNOP,  whofe 
eutmoft  limb  is  divided  into  tvvo  hundred  equal  parts  ;  this  by  certain  fmall 
Pillars  is  fixt  on  theFrameRT,  in  the  manner  expreft  in  the  Figure.  In 
the  middle  of  this,  on  the  back  fide,  in  a  convenient  frame,  is  placed  a  fmall 
Cylinder,  whofe  circumference  is  equal  to  twice  the  length  of  one  of  thofe 
divifions,  vvhich  I  find  anfwertoan  inchof  afeent,  or  defeent,  of  Mercury  : 
This  Cylinder  I, is  movableon  a  very  fmall  Needle ,  on  the  end  of  whichis 
fixt  a  very  light  Index  K  L,  ail  vvhich  are  fo  pois’donthe  Axis,  or  Needle, 
that  no  part  is  heavier  then  another  :  Then  about  this  Cylinder  is  wound  a 
fmall  ClewofSilk,  with  two  fmall  fteel  Bullets  ateach  end  ofit  GH;  one 
of  thefé,  which  isfomewhat  the  heavier,  ought  to  befo  big,  as  freely  to 
movetoandfro  in  the  Pipe  F  ;  by  meansof  which  contrivance,  every  tfie 
leaft  variation  of  the  height  of  the  Mercury  vvill  be  made  exceeding  vifible 
by  the  motion  to  and  ffo  of  the  fmall  Index  K  L. 

But  this  isbutone  way  of  difeovering  the  effluvia  of  the  Earthmlxt 
with  the  Air  ;  there  may  be  perhaps  many  othersyvitnefî  the  Hygrofcopc, 
an  Infirument  whereby  the  watery  fleams  volatile  in  the  Air  are  difeerned \ 
which  the  Nofe  it  felf  is  not  able  to  find.  Tlm  I  hâve  defcrib'd  in  the 
following  Trahi  in  the  Defcription  of  the  Beard  of  a  wild  Oat.  Others  there 
arejnay  be  difeovered  both  by  the  Nofe ,  and  by  other  wayes  alfo.  Thus 
the  fmoak  ofburning  Wood  is  fmelc,  feen,  and  fufficicntly  felc  by  the 
eyes:  The  fumes  of  buriùng  Brimftone  are  fmelc  and  difeovered  alfo 
by  the  defiroying  the  Colours  of  Bodies  ,  asby  the  whirening  of  a  red 
Rofe  ;  And  who  knows ,  but  that  the  Indufiry  of  man ,  following  this  me- 
thodjnay  find  out  wayes  of  improving  this  fenfe  to  as  great  a  degree  cf per¬ 
fection  aiit  isin  any  Animal ,  and  perhaps  yet  kigher. 

'Tus  not  improbable  alfofiut  that  our  tafte  may  be  very  much  improvfi 
eitber  by  preparing  our  tafi  for  the  Body ,  atJ  after  eating  bicter  things1 
Wine, or  other  Vinous  liquors,  are  more  fenfibly  tafied  ;  or  elfe  by  pre- 
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paring  Bodies  for  our  tafl  ;  as  the  diffolving  of  Metab  witb  acid Liquors , 
make  tbem  tajïable ,  which  were  b  fore  altogether  infipid  ;  thus  Lead  be - 
cornes  fweetcr  thtn  Sugar ,  ætk/  Silver  more  bitter  tken  G  ail ,  Copper 
m/Iron  of  rnofl  loathfome  tafls.  And  indeed  the  bufinefî  of  tbis  fenfe 
bâng  to  dïfcover  the  prefenct  of  diffolved  Bodies  in  Liquors  put  on  the 
Longueur  in  general  to  difcover  that  aflu'td  body  bas  fome  folid  bcdy  diffolvd 
in  it ,  and  what  they  are  ;  whatever  contrivance  makes  tbis  difcovery 
irnproves  this  fenfe.  In  this  ktnd  the  mixtures  of  Chymical  Liquors  af- 
ford  many  Infances  ;  as  the.  fweet  Vinegar  that  is  impregnated  witb 
Lead  may  be  difcovered  tobefoby  tbe  affufionof  a  littleof  an  Alcalizate 
foliation  :  The  bitter  liquor  of  Aqua  fbitis  and  Silver  may  be  difcover  d 
to  be  chargd  witb  that  Metab  by  laying  in  it  fome  plates  of  Copper  : 
’Tis  not  improbable  alfojbuttbere  maybe  multitudes  of  otber  wayes  of  difco- 
vering  tbe  parts  diffolvd ,  or  difjoluble  in  liquors  ;  and  wbat  is  tbis  difco¬ 
very  but  a  kindof  fecundary  tafting. 

’Tis  not  improbable  alfofbut  that  the  fenfe  of  feeling  may  be  bighly  im- 
provd,  for  that  being  a  fenfe  that  judges  of  the  more  grofs  and  robuft 
motions  of  the  Particles  of  Bodies,  feems  capable  of  being  improvd  and 
afffled  very  many  wayes.  Thus  for  the  diflinguifbing  cf  Heat  and  Cold ythe 
Weather-glafs  and  Thermometer,  which  I bave  defcrib  d  in  tbis  follow- 
ing  Treatife ,  do  exceedingly  perfebï  it  ;  by  each  of  which  the  Icajï  varia¬ 
tions  of  heat  or  cold ,  which  the  rnofl  Acute  fenfe  is  not  able  to  diftinguiflyare 
manifefled  Tbis  is  cftentimes  further promoted  alfoby  the help  of  Burn- 
ing-glaflès,  W  tbe  Ukg-,  which  colleLt  and  unité  the  radiating  heat.  Thus 
the  roughnefs  and  fmoothnefs  of  a  Body  is  made  rnuch  more  fenfible  by 
the  helpof  a  Microfcope,  thenby  the  rnofl  tender  and  délicate  Hand. 
Perhaps,a  Phyfitian  might ,  by  feveral  otber  tangible  proprieties,  difcover 
the  confifution  of  a  Body  as  well  as  by  the  Pulfe.  I  do  but  inftancein 
thefepto  fbew  whatpofibïlity  theremay  be  of  many  others ,  and  whatproba- 
bïlityand  hopesthere  wereof  fnding  themff  tbis  metkod  were  followed  ; 
for  the  Offices  of  the  five  Senfes  being  to  deteUx  either  the  fubtil  and  curi¬ 
ons  Motions propagated  through  ail  pellucid  or  pefeLily  homogeneous 
Bodies  ;  Or  the  more  grofs  m/vibrative  Pulfe  communicated  through 
the  Air  and  al!  otber  convenient  médiums, fuid  or  folid  :  Or  the 

effluvia 
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effluvia  ofBodies  diffolv’d  in  the  Air  ;  Or  the  parricles  ofbcdies  dif- 
folv'cl  or  diffoluble  in  Liquors,  or  the  more  quidc  andv iolentfha- 
king  motion  of  heat  in  ail  or  any  cf  thefe :  whatfoever  does  any  wayes  pro- 
mote  an y  of  thefe  kinds'of  criteria,  does  afford  a  i vay  of  improving  [orne 
one  fenfe.  And  rebat  a  multitude  of  thefe  would  a  diligent  Man  meet 
with  in  his  inquiries  ?  Andtbis  for  the  helping  and promoting  the  fenfi- 
tive  faculty  only. 

Nexpen  for  the  Memory,  or  retenti  ve  faculty-,  wemaybe  fufficiently 
infiruiïed from  the  wrirten  Hiftories  of  civil  aidions,  i vhatgreat  affi- 
flance  may  be  aforded  the  Memory ,  in  the  committing  to  writing  tbings  ob- 
fervable  in  natural  operations.  If  a  Phyfitian  be  therefore  accounted  the 
more  able  in  his  F aculty ,  becaufe  he  bas  had  long  expérience  and prafîice , 
the  remembrance  of  which,  though  perhaps  very  imperfeiïydoesregulate  ail 
his  after  allions  :  What  ought  to  be  thought  of  that  min ,  thaï  has  not  only 
a  ptrfedl  regifter  of  hit  own  expérience, but  vsgrown  old  with  the  expérience 
cf  many  hundreds  of  years ,  and  many  thoufands  of  mm. 

And  though  cf  late  ,  men,  beginning  to  befenfible  of  this  convenience , 
hâve  hefe  and  there  regiftred  andprinted fomefew  Centuries,  jet  for  the 
moflpart  they  are  fet  down  very  lamely  and  imperfeiïly ,  and,  Ifear ,  many 
times  not  fo  truly ,  ' they  feerning ,  feveral  ofthem ,  to  be  defigndmore  for 
Oftentation  then  publique  ufe  :  F  or, not  to  inftance,that  they  do, for  the 
mofi  p art, or/ût  thofe  Expériences  they  hâve  mode  ,  wherein  their  Patients 
hâve  mifcarriedjt  hs  very  eafie  to  beperceiv  d,that  they  do  ail  along  hyper- 
bolically  extol  thâr  own  Prefcriptions,  and vilifie  thofe  of  others.  Not- 
withftanding  ail  which,  thefe  kjnds  of  Hijloriès  are  generally  efieernd  ufe - 
fui,  even  to  the  ablefl  Phyfitiqn. 

What  may  notbe  expeiïed  from  the  rational  or  deduftive  Faculty 
that  isfurnijht  with  _/«<$  Materials,  and  thofe  foreadily  adapted,  and 
rangdfor  ufe, that  in  a  moment ,  as  "twere,  thoufands  of  Inftances,  ferving 
for  the  illuftration, détermination,  or  invention,  of  almofi  any  inquiry, 
may  be  reprefented  even  to  the  fight  ?  How  neer  the  nature  of  Axioms 
muft  ail  thofe  Proportions  be  which  are  examindbefore  fomanyWit- 
neffes  ?  And  how  diffcult  will  it  befor  any,  though  never  fo  fubtilan  er- 
ror  in  Philofcphy,  to  fcape  from  being  difcovef d,  after  it  has  indur'd  the 
touch,  and fo  many  other  fryals  ?  d  What 
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What  kind  of  mechanicalway ,  and phyfical  invention  alfo  is  there  re- 
quird^that  mightnotthisway  befoundout  ?  The  Invention  of  awayto 
fmdtke  Longirnde  of  places  vs  eafilyperforrnd and  that  to  as  great  per¬ 
fection  06  vsdefir’dy  orto  asgreat  an  accuratenefs  as  the  Latitude  of 
places  can  be  fourni  ai  Sea  ;  and  perhapsyet  alfo  to  a  greater  certainty 
then  that  bas  beenhitherto  found,  as  I  fiallvery  ffeedily  freely  rnanifefi  to 
the  world.  The  way  of  flying  in  the  Air  feerns  principal/y  impraticable , 
by  reafon  of  the  want  of  ftrengdi  in  humanc  mufcles  ;  if  therefore 
that couldbe  j iipplïdÿtwerejthink. ,  eafietomake  twenty  contrivancesto 
perform  the  office  o/Wings  .•  What  Attempts  alfo  I  hâve  made  for  the 
fupplying  that  Defet1  andrny  fucceffestherein ,  which,  Ithink arewholly 
new,and  not  inconfiderable ,  I fiait  in  another place  relate. 

’ Tvs  not  unlikely  alfo ,  but  that  Chymifts,  if  they  followed  thiamethod. \ 
mightfind  outtheir  fomuch  fought  for  Alkaheft.  What  an  univerfal 
Menftruum  ,  which  diffolves  ail  forts  cf  Sulphureous  Bodies,  lhave 
dij cover  d  (  which  bas  not  been  before  taken  notice  of  as  Juch  )  lhave 
fiewn  in  the  fixteenth  Obfervation. 

What  a  prodfiom  variety  of  Inventions  in  Anatomy  bas  tb'is  latter 
Age  afforded ,  even  in  our  ovm  Bodiesyn  the  very  Heart,  by  which  m  live , 
andtheBmnyvbich  is  the  feat  of  our  knowledge  of  othtr  things  ?  witnejl 
allthe  excellent  Works  of  Pecquet,  Bartholinus,  Billius,  and  many 
others  ;  and  at  kome-yofDotorlhrvyflotor  Ent  fDobiar  WilWsflobfor 
Gliifon.  /«Celeftial  Obfervations  we  hâve  far  excceded  ail  the  An- 
ùentsyeven  the  Chaldeans  and  Egyptians  ihemfelves ,  whofe  vaft  Plains, 
high  Towers,Wclear  Air,  didnot  give  thern  fo  great  advantagesover 
m. ,  as  we  hâve  over  thern  by  our  Glaflès.  By  the  help  of  which ,  they  bave 
been  very  much  outdone  bythe  famous  Galileo,  Hevelius,  Zulichem  ; 
and  our  own  Countrymen ,  Mr.  Rook,  Voiïor  Wren,  and  the  great  Orna- 
ment  of  our  Church  and  Nationyhe  Lord  Bifbop  of  Exe  ter.  And  to  fay 
no  more  in  Aerial  Difcoveries,  there  bas  been  a  wonderful progref  made 
by  the  Noble  Engine  of  die  moft  llluftrious  Mr.  Boyl  eyvhom  it  becomes 
me  to  mention  with  ail  honour ,  not  only  as  my  particular  Patron  fut  as  the 
Patron  of  Philofophy  it  felf  ;  which  he  every  day  increafes  by  his  La¬ 
bours,  and  adonis  by  his  Example. 

The 
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The  good fuccefi  of  ail  tbefe  great  Men ,andmany  others ,  andthe  nort 
feemingly  great  obvioufnels  of  rnoft  cf  their  and  divers  other  Inventions , 
which  front  theheginning  of  the  world  hâve  been ,  as  ’twere ,  trodon,  and 
yet  not  minded  till  thefe  laft  inqnifitive  Ages  (  an  Argument  that  there 
may  be  yetbehind  multitudes  of  the  like )  puts  me  in  mind  torecommend 
fuck  Stuâies.and  theprofecution  of  them  by  fucb  methods ,  to  the  Gentlemen 
ofour  Nation gorhofe  leifur emakesthem fitto  undertake,  andthe  plenty 
of  their  fortunes  to  accomplifli,  extraor dirnry  thingsin  thü  way.  And  I 
do  not  onlypropofe  thishindof  Experimental  Philofophy  asamatterof 
high  rapture  and  delight  of  the  mind '  but  even  as  a  material  and  lenfi- 
ble  Pleafure.  So  vaft  vs  the  variery  of  Gbjefts  which  mil  corne  under 
their  Infections,  fo  many  different  wayes  there  are  of  handling  them ,  fo 
great  vs  the  fatisfaftion  of  finding  ont  new  things,  that  Idare  compare 
the  contentment  which  they  veill  injoy, not  on/y  tothatof  contemplation, 
but  even  to  that  which  mofirnen  prefer  of  the  very  Sentes  themfelves. 

And  if  they  mil  pleafe  to  take  àny  incour age/nent  from  fo  mean 
and  fo  imperfeC  endeavours  as  mine ,  upon  my  own  expérience ,  I  can 
affure  tbemjvitbout  arrogance ,  That  there  bas  not  been  any  inquiry  or  Ira- 
b lem  in  Mechanicks,  that  I  hâve  hîthertopropounded  to  my  felf  but  by  a 
certain  method  (  which  I  may  on  [orne  other  opportimity  explain  )  I  bave 
been  able  prefently  to  examine  the poffibility  of  it  ;  and  iffo ,  as  eafily  to  ex - 
cogitate  divers  wayes  of  performing  it  :  And  indeedit  ispoffibk  todo  as 
much  by  this  method  in  Mechanicks,  as  by  Algebra  can  beperform'd in 
Geometry .  Nor  can  I  at  ail  doubt ,  but  that  the  famé  method  us  as  ap¬ 
plicable  to  Phyfical  Enquiries  ,  and  as  likely  tofind  andreaptheuce  as 
plentiful  a  crop  of  Inventions  ;  and  indeed  there  feems  tobe  no  fubjefî  fo 
barrenfut  may  with  this  good  husbandrybehighly  improvd. 

Toward  the  profecution  of  this  method  in  Phyfical  Inquiries,  I  hâve 
here  and  there  gleaned  up  an  handful  of  Obfervations ,  in  the  colleiïion  of 
mofi  of  which  Imade  ufe  o/Microfcopes,  and fome  other  Glafïes  and  In- 
ftruments  thatimprove  the  fenfe  ;  which  way  I  hâve  herein  taken ,  not 
that  there  are  not  multitudes  of  ufeful  and pleafant  Obfervables,jet  uncol- 
lelïed, obvions  enough  without  the  helps  of  Art ,  but  only  to  promote  the  ufe 
cfMechanical helps  for  the  Senfesfoth  in  the  furveying  the  already  vifible 
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World,  and  for  the  difcovery  of  many  others  hhherto  unknovm,  and  to  make 
u6,with  the.  great  Conqueror,to  be  afiettedthat  vee  bave  notyet  over corne  ont 
World  reben  there  are  fo  many  others  to  be  difcovered,  every  confiderable 
ïmprovernent  of  Telefcopes  or  Microfcopes  producing  »  Worlds  and 
Terra-Incognita’sfo  our  view. 

The  Glafes  Iufed  were  of  our  Engliffj  makg,but  though  very  good  of  the 
kind,  yetfar  fbortof  what  might  beexpeüed,  couldwe  oncefinda  way  of 
rnahbig  Glafes  Elliptical ,  or  of  [orne  more  true  fbape  ;  for  though  both 
Microfcopes,  tfflt/Telefcopes,  astheynow  are ,  will  magnifie  an  Objebl 
about  a  thoufand  thoufand  times  bigger  then  h  appears  to  the  naked eye  ; 
yet  the  Apertures  of  the  Objefî-glafes  are  fo  very  fmalfthat  very  fcw  Rays 
are  admitted ,  and  tven  of  tkofe  few  there  are  fo  manyfalfe ,  that  the  Objebi 
appears  dark  Wincliftina  :  Andindeed  thefe  inconvenïences  are  fuch,as 
feem  infeparable  from  SphericalGlaffes ,  even  when  rnofl  exabily  ruade  fut 
tkway  we  hâve  hhherto  made  ufe  offor  thatpurpofe  us  fo  imperfebl,that\there 
may  beperhapsten  wrought  before  ont  be  made  tolerably  good,  andmoflof 
îhofe  tenperhaps  every  one  differing  in  goodnefl  one  front  another,  v,  hich  is 
Argument, that  the  way  hhherto  ufeâ  is,at  leaf,very  uncertain.  So  that 


an 


thefe  Glafes  hâve  a  double  defebi-,the  onejhat  very  few  of  them  arc  exabily 
true  wrought  ;  the  other ,  that  even  of  tkofe  that  are  befl  among  them,  none 
mil  admit  a  fuffcient  nurnber  cf  Rayes  to  magnifie  the  Objebi  beyond  a 
determinate  bignefl.  Againft  w hich  Inconvenances  the  only  Remédiés  I 
hâve  hitherto  met  with  are  thefe. 


Firft  for  Microfcopes  (  vvhere  the  Objeft  we  view  isnear  and  vvithin  our 
power)the  beft  way  of  making  it  appenr  bright  in  the  Glafs,isto  cafr  a  great 
quantity  ofiight  on  it  by  means  oïcenvex  glafes, {ov  thereby, though  the  sper- 
ture  be  very  fmaRyet  there  will  throng  in  through  it  iuch  multitudes,that  an 
Obieft  will  by  this  means  indure  to  be  magnifie!  as  much  again  as  it  would 
be  without  it.  The  vvay  for  doing  which  is  this.  I  make  choice  of  fome 
Room  that  has  only  one  window  open  to  the  South  ,  and  at  about  three  or 
four  foot  diftance  from  this  Window.on  a  Table,  I  place  my  Microfcope,  and 
then  fo  place  either  a  round  Globe  of  Water,  or  a  very  deep  clear  p  anocon- 
wtGlais  (  whofe  convex  fide  is  turn  d  towards  the  Window  )  that  there 
is  a  great  quantity  of  Rayes  collefted  and  thrown  uPon  the  Objeft  :  Or  il 
the  Sun  (hine,  I  place  a  fmall  piece  of  oyly  Paper  very  near  the  Objedt  be- 
tween  that  and  the  light  y  then  with  a  good  large Burmng-Clais  I  lo  collett 
and  throw  the  Rayes"  on  the  Paper, that  there  may  be  a  very  great  quantity 
ofiight  pafs  through  it  to  the  Objeft  3  yet  I  fo  proportion  tha.  Jjght3  that^it 
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rnay  not  finge  or  burn  the  Paper.  Inftead  of  which  Paper  there  may  be 
made  ufe  of  a  fmall  piece  of  Looking-glafs  plate ,  one  of  whofe  fides  is  made 
rougb  by  being  rubb'd  on  a  Hat  Tool  withvery  fine  fand,  thisvvill,  if  the 
heat  be  leifurely  caft  on  it,  indure  a  much  greater  degree  of  beat,  and  con- 
fequently  very  much  augment  a  convenient  light.  By  ail  which  means  the 
light  of  the  Sun,  or  of  a  Window,  may  be  fo  caft  on  an  Objeft,  as  to  make  it 
twice  as  light  as  it  wouldotherwife  be  withoutit,  andthat  without  any  in- 
convenience  of  glaring,  which  the  immédiate  light  of  the  Sun  is  very  apt  to 
create  in  mofr  Objefts;  for  by  this  means  the"  light  isfo  equally  diffufed, 
that  ail  parts  are  alike  inlightned  5  but  when  the  immédiate  Ftght  of  the  Sun 
falls  on  it,  the  reflexions  trom  fome  fevv  parts  are  fo  vivid,  that  they  drown 
the  appearance  of  alltheother,  and  are  themfelves  alfo,  by  realbn  of  thein- 
equalityof  light,  indiftinft,  and  appearcnly  radiant  Ipots. 

But  becaule  the  light  of  the  Sun,  and  alfo  that  of  a  Window,  isin  a  conti¬ 
nuai  variation,  and  fo  many  Objefts  cannot  be  view’d  long  enough  by  them 
to  bethroughly  examin'd;  befidesthat,  oftentimesthe  Weather  is  fo  dark 
and  cloudy,  that  for  many  dayes  together  nothing  can  be  view’d  :  And  be- 
caufe  alfo  there  are  many  Objefts  to  be  met  with  in  the  night,  which  cannot 
fo  conveniently  be  kept  perhaps  till  the  day,  therefore  to  procure  and  caft  a 
fufficient  quantity  of  light  on  an  Objeft  in  the  night,  I  thought  of,  and  often 
ufed  this.  Expédient. 

I  procur’d  me  a  fmall  Pedeftal ,  fuch  as  is  defcrib’d  in  the  fifth  Figure  of 
the  fille  Schemc  on  the  Imall  Pillar  A  B,  of  which  were  two  movable 
Armes  CD,  which  by  means  of  theScrews  EF,  Icould  fix  in  any  part  of 
the  Pillar  y  on  the  undermoftof  thelè  I  plac'd  a  pretty  large  Globe  ofGlafs 
G,  fiH’d  with  cxceeding  clear  Brine,  ftopt,  inverted,  and  fixt  in  the  manner 
vifible  in  the  Figure  5  out  of  the  fide  of  which  Arm  proceeded  another 
Arm  H,  with  many  joynts  ;  to  the  end  of  which  was  faftned  a  deep  plain 
Convex  glafs  I,  which  by  means  of  this  Arm  could  be  moved  to  and  fro,  and 
fixt  in  any  pofture.  On  the  upper  Arm  was  placed  a  fmall  Lamp  K,  which 
could  be  fo  mov’d  upon  the  end  of  the  Arm  ,  as  to  be  fet  in  a  fit  pofture  to 
give  light  through  the  Bail:  By  means  of  this  Inftrument  duly  plac’d  ,  asis 
expreft  in  the  Figure,  with  the  fmallflameofa  Lamp  may  be  caft  as  great 
and  convenient  a  light  on  the  Objeft  as  it  will  well  indureyind  being  afways 
confiant,  and  to  behad  at  any  time.  I  found  moft  proper  for  drawingthe 
reprelèntations  of  thofe  fmall  Objefts  I  had  occafion  toobferve. 

Noneof  ail  which  ways  (though  much  beyond  any  other  hitherto  made 
ufe  of  by  any  I  know  )  do  afford  a  fufficient  help,  but  after  a  certain 
degree  of  magnify ing,they  leave  us  again  in  the  Iurch.  Flence  it  were  very 
defirable,  that  fome  way  were  thought  of  for  making  the  Objeft-glafi  of 
fuch  a  Figure  as  would  conveniently  bear  a  large  Aperture, 

As  for  Telefcopes,  the  onlj  improvement  the y  feem  capable  cf,  is  the 
increafwg  of  their  length  ;  for  the  Objeft  being  remote,  there  is  no  thought 
of  giving  it  a  greater  light  then  it  bas  ;  and  therefore  to  augment  the 
Aperture ,  the  Glafî  mu  fl  be  ground  of  a  very  large  ffhere  ;  for,by  that 
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meansfthe  longer  the  G  la  fi  be,the  bigger  aperture  mil  it  bearjf  the  Glajfes 
be  cj  an  equal  goodnefi  in  their  kind.  Tberefore  a  fix  mil  induré  a 
much  larger  Aperture  then  a  three  foot  Glafi ;  and  a  fxty  foot  G  la  fi  will 
proportionably  bear  a  greater  Aperture  then  a  thirty,and  mil  as  much  ex- 
cel  it  alfo  ai  a  fixfoot  does  a  tkreefoot ,  ai  I  hâve,  experimentallj  obfervd 
in  ont  of  thatlength  madeby  Mr.  Richard  Reives  here  at  London, 
rrhich  mil  bear  an  Aperture  above  three  inches  over ,  and  yet  make 
the  Objeiï  proporticnably  big  and  difiniï  ;  whereat  there  are  very 
few  thirty  foot  Glajfes  that  mil  induré  an  Aperture  of  more  then  two  in¬ 
ches  over.  So  that  for  T elefcopcs ,  fuppofmg  we  had  a  very  ready  way 
of  rnaking  their  Objeiï  Glajfes  of  cxaïïly  ffherical  Surfaces ,  we  might ,  by 
increafmg  the  length  of  the  Glafi ,  magnifie  the  Objebt  to  any  affignable  big- 
nefi.  And  for  performing  both  thefe ,  1  cannot  imagine  any  way  more  ea- 
fie^and more  cxafî,  thenby  th'rs  follcming  Engine  f y  means  of  which ,  any 
Glaf[es,of  what  length  foeverynaybe  ffeediiymade.lt  feems  the  moft  eafie, 
becaufe  with  one  and  the  famé  Tool  may  be  with  care  ground  an  Objeht 
Glafi ,  of  any  length  or  breadth  requifite ,  and  that  with  very  little  or  no 
trouble  in  fitting  the  Engine ,  and  without  much  skill  in  the  Grinder. 
It  feems  to  be  the  mojl  exaiï ,  for  to  the  very  laji  flroke  the  Glafi  does 
regulate  andreiïfie  the  Tool  to  its  exaiï  Figure  ;  andthe  longer  or  more 
the  Tool  and  Glafi  are  wrought  together ,  the  moreexaiï  rrill  both  of  them 
beof  the  defird  Figure.  Further ,  the  motions  of  the  Glafi  andTool  do 
fo  crofi  each  other ,  that  there  us  not  one  point  of  eithers  Surface  fut  has 
thoufands  of  crofi  motions  thwartingit ,  fo  that  there  canbe  no  kind of 
Rings  or  Gutters  made  either  in  the  Tool  or  Glafi. 

The  contrlvance  of  the  Engine  is,  only  to  make  the  ends  of  two  large 
Mandrils  fo  tomove  ,  that  theCenters  of  thtm  may  be  at  any  convenient 
diffance-  afhnder ,  and  that  the  Axis  ot  the  JWatidrils  lying  both  in  the  famé 
plain  produc’d,  may  meet  each  other  in  any  affignable  Angle  ;  both  which 
requifites  may  be  very  well  perform’d  by  the  Engine  defcnbd  in  the  third 
Figure  of  the  firft  Scheme  :  ,where  A  B  lignifies  the  Eeam  of  a  Lath  fixt  per- 
pendicularly  or  Horizontally,  C  D  the  two  Poppet  hcads,  fixt  at  about  two 
foot  diflance,  EF  an  Iron  Mandril.yj hofe  tapering neck t  runs in  an  adapt- 
ed  tapering  brafsCollar;  the  other  end  E  runs  on  the  point  of  a  Screw  G  ^ 
in  .1  convenient  place  ofthis  is  faftnedH  a  pully  Wheel,and  into  the  end  of 
it3that  cornes  throughthe  Poppet  head  C,  is  lcrevved  a  Ring  of  a  hollow 
CyUnder  K,  or  fonte  other  conveniently  fliap’d  foof  efwhat  widenefs  fhall 
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bc  thought  moftproper  for  thecizeof  Glaflës ,  about  which  itis  tobe  im- 
ploy’d  :  As,  for  Objeft  glalTes,  between  twelve  foot  and  anhundred  foot 
long  ,  the  Ring  may  be  about  lix  inches  over,  or  indeed  fomewhat 
more  for  thofe  longer  Glaffes.  It  vvould  be  convenient  alfo,  and  not 
very  chargeable,  tohave  fourorfive  feveral  Tools  5  asonefor  ail  Glalïès 
between  an  inch  and  a  foot,  one  for  ail  Glalîès  between  a  foot  and  ten  foot 
long,  anotherfor  ail  between  ten  and  anhundred, a fourth  for  ail  between  a 
hundred  and  a  thoufand  foot  long;  and  if  Curiofity  (hall  ever  proceed  fo 
far, one  for  ail  lengths  between  a  thoufand  and  ten  thoufand  foot  long  ;  for 
indeed  theprinciple  is  fuch, that  fuppofing  the  Mandrils  well  made,andof  a 
good  length ,  and  fuppofing  great  care  be  ufed  in  working  and  polilhing 
them,I  fee  no  reafon,but  that  a  Glafs  of  a  thoufand, nay  of  ten  thoufand  foot 
long,  may  be  as  well  made  as  one  of  ten  ;  for  the  reafon  is  the  famé, fuppofing 
the  Mandrils  and  Tools  be  made  fufficiently  ftrong,  fo  that  they  cannot 
bend  ;  and  fuppofing  the  Glafs,  out  of  which  they  are  wrought,  be  capable 
of  fo  great  a  regularity  in  its  parts  asto  refraftion  :  this  hollow  Cylindcr  K 
istocontainthe  Sand,  and  by  being  drove  round  very  quick  to  andfro  by 
means  of  a  fmall  Wheel, which  may  be  mov'd  with  ones  foot,  ferves  to  grind 
the  Glafs  :  The  other  Mandril  is  Ihap’d  like  this,  but  it  has  an  even  neck  in- 
ftead  of  a  taper  one, and  runs  in  a  Collar,  that  by  the  help  of  a  Screw,  and  a 
joynt  made  like  M  in  the  Figure,  it  can  be  fiill  adjuftned  to  the  vvearingor 
wafting  neck  :  into  the  end  of  this  Mandril  is  ferewed  a  Chock  N,  on  which 
with  Cernent  or  Glew  is  faftned  the  piece  of  Glafs  Q_that  isto  be  form’d  ; 
the  middle  of  which  Glafs  is  to  be  plac’d  juffc  on  the  edge  of  the  Ring,  and 
the  Lath  O  P  is  to  be  fet  and  fixt  (  by  means  of  certain  pièces  and  icrews, 
the  manner  whereof  will  be  fufficiently  evidenc'd  by  the  Figure  )  in  fuch 
an  Angle  as  is  requifite  to  the  forming  of  fuch  a  Sphereas  the  Glafs  isde- 
fign’d  to  be  of  ;  the  geometrical  ground  of  which  being  fufficiently  plain, 
though  not  heeded  before,  I  (hall,  for  brevities  fake,  pals  over.  This  lait 
Mandril  is  to  be  made  (  by  means  ol  the  former,  or  fome  other  Wheel  )  to 
run  round  very  fwift  alfo,  by  which  two crois  motions  the  Glafs  cannot 
chulë  (  if  care  be  us’d  )  but  be  wrought  into  a  moft  exaftly  fpherical 
Surface. 


But  becaufe  rve  are  certain ,  front  the  Laws  of  réfraction  (  which  I 
I hâve  experimental!)  found tobe  fo,by  an  Infiniment  I Jh ail  prefently  de- 
feribe  )  that  the  lines  of  the  angles  of  Incidence  are  proportio- 
nate  tothe  lines  of  the  angles  of  Refraftion,  ther efore  if  Glaffes  could 
be  madeof  thofe  kindof  Figures,  or  fome  other,  fuch  as  the  moji  incompa¬ 
rable  Ides  Cartes  has  invented ,  and  dernonjïrated  in  his  P hilofcphical  and 
Mathematical  Worksyre  might  hope  for  a  muchgredter perfediion  of  Optickj 
thencan  berationally  expefled  from  fpherical onesy for  thougb,cxtcnspz- 
ribns,  j vefind,  that  the  larger  the  Telefcope  Objefî  Glaffes  are ,  and  the 
(botter  thofe  of  the  Microfcope,  the  better  they  magnifie,  yetboth  of  them q 
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Midi  fuch  determinate dimenfions  ,  areby  certain  inconvenances  rendred 
Unufeful  ;  for  it  willbe  exceeding  difficuk  to  rnake  and  mariage  a  Tube, 
above  an  hundred  foot  long,  and  it  mil  be  ai  difficult  to  inlighten  an 
Objeft  lefî  then  an  hundred  part  of  an  inch  dijlant  from  the  Objeft  Glajl. 

'  Ihave  not  asyet  made  any  attempts  of  that  kjnd ,  though  I  kflovr  trvo  or 
three  xtayes,  which ,  ai  far  ail  hâve  y  et  confidered ,  feem  very  probable^anà 
may  invite  me  to  rnake  a  tryal  ai  foon  ai  Ihave  an  opportunity ,  of  which  I 
may  bereafter  perbaps  acquaint  the  world.  In  the  Intérim ,  I  ffjall defcribe 
the  Inflrument  leven  now  mention' d,  by  which  the  refraftion  of  ail  kinds 
of  Liquors  may  be  moft  exaftly  meafufd '  thereby  togivethe  curiom  an 
opportunity  of  making  what  further  tryals  cf  that  kind  they  fiall  think. 
requifite  to  any  of  their  irûended  tryals  \  and  to  let  them  fee  that  the  laves 
cf  Refraftion  are  not  only  notional. 

The  Infiniment  confiftefi  of  five  Rulers ,  or  long  pièces  placed  together, 
after  the  manner  expreft  in  the  fécond  Figure  of  the  firft  Schetne ,  where 

A  B  dénotés  a  ftraight  piece  of  wood  about  lîx  foot  and  two  inches  long,^ 
about  three  inches  over,  and  an  inch  and  half  thick  ,  on  the  backfideot 
which  washung  afmall  plummet  by  a  line  firetchtfrom  top  to  bottom,  by 
which  this  piece  was  fet  exaûly  upright;and  fo  very  firmly  fixt  ;  in  the  mid- 
dle  of  this  was  made  a  hole  or  center,  into  which  one  end  of  a  hollow  cy- 
lindrical  brafsBox  CC,  faihiond  as  I  (hall  by  and  by  defcribe,  wasplacd, 
and  could  very  eafily  and  truly  be  mov’d  to  and  fro  5  theother  end  of  this 
Box  beingput  into,  and  movingin,  a  hole  made  in  afmall  arm  DD;  into 
this  box  was  fafined  the  long  Rider  E  F,  about  three  foot  and  three  or  four 
inches  long,  and  at  three  foot  from  the  above  mention’d  Centers  P  P  was 
a  hole  E,  eut  through,  and  crofs’d  with  two  fmall  threads,  and  at  the  end  of 
it  was  fixt  a  fmall  fight  G,  and  on  the  back  fide  of  it  was  fixt  a  fmall  Arm  H, 
with  a  Screwtofix  it  in  any  place  on  the  Ruler  LM;  this  Ruler  LM  was 
mov’d  on  the  Center  B  (which  was  exaftly  three  foot  diftance  from  the 
middle  Center  P  )  and  a  line  drawn  through  the  middle  ofit  LM,  was 
divided  by  a  Line  of  cords  into  (orne  fixty  degrees,and  each  degree  was  fub- 
dividedinto  minutes,  fothat  putting  the  crofsof  the  threads  in  E  upon  any 
part  of  this  divided  line ,  I  prefently  knew  what  Angle  the  two  Rules  A  B 
and  EF  made  with  each  other,  and  byturning  theScrew  in  H,  I  could  fix 
them  in  any  pofition.  The  other  Ruler  alfo  R  S  was  made  much  after  the 
famé  manner,  only  it  was  not  fixt  to  the  hollow  cylindrical  Box.  but,by  means 
of  two  fmall  brais  Armes  or  Ears,  it  mov’d  on  the  Centers  of  it  ;  this  alfo, 
by  means  of  the  crofs  threads  in  the  hole  S,  and  by  a  Screw  in  K,  could  be 
fafined  on  any  divifion  of  another  line  of  cords  of  the  famé  radius  drawn  on 
N  O.  And  fo  by  that  means,  the  Angle  made  by  the  two  Rulers,  A  B  and 
R  S,  was  alfoknown.  The  Brafs  box  CC  in  the  middle  was  fhap’d  very 
much  like  the  Figure  X,  that  is,  it  was  a  cylindrical  Box  ftopp’d  clofe  at  ei- 
ther  end,off  of  which  a  part  both  of  the  fides  and  bottomes  was  eut  out,  fo 
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that  the  Box,’ .  ifdied  the  Pipe  and  that  was  joyne  d  to  it,  would  contain  the 
Water  when  fill'd  half  full,  and  would  likewile,  vvithout  running  over,  in¬ 
dure  to  bë  inclin’d  to  an  Angle  ,  equal  to  that  of  the  gteateft  refraëtion  bf 
Water,  and  nomore,without  running  over.  Thé  Ruler  E  F  was  fixt  veçy  faft 
to  the  Pipe  V,  le  that  the  PipeV  direûedthe  leqgthof  the  RulerE  F,  and 
the  Boÿ  and  Ruler  vverè  mov’d  on  the  Pin  TT,  fo  as  to  make  any  defb 
table  Angle  with  the  Ruler  AB.  The  bottom  of  this  PipeV  was  flop  ci 
with  a  fin  ail  pieceof  exactly  plain  Glafs ,  which  was  plac’d  exaûly  per¬ 
pendicular  to  the  Line  of  direction,  or  Axis  of  the  Ruler  E  F.  The  Pins 
allô  T  T  were  drilfd  with  fmall  holes  through  the  Axis. and  through  thole 
holes  wasftretcht  and  faftned  afmallWire.  There  was  likewlfe  a  fmall 
Pipe  of  Tin  looily  put  onupon  the  end  of  V,  and  reaching  downto  the 
fight  G  y  the  ufeof  which  was  only  to  keep  any  fallë  Rayes  of  lightfrom 
pafling  through  the  bottom  of  V,  and  only  admitting  fuch  topais  as  pier- 
ccd  through  the  flght  G  :  Ail  things  being  placed  together  in  the  manner 
defcrib’d  in  the  Figure  y  that  is,  the  Ruler  AB  being  fixt  perpendicular,  I 
idrdtheBoxCC  with  Water,  or  any  other  Liquor,  whofe  refraftion  I  in- 
tended  to  try  ,  till  the  Wire  pafling  through  the  rniddle  of  it  were  juft  co- 
vered  :  then  I  moved  and  fixt  the  Ruler  F  E  at  any  affignable  Angle,  and 
placed  the  famé  of  a  Candie  juft  againft  the  fight  G  ;  and  looking  through 
the  fight  1,  I  moved  the  Rider  R  S  to  and  Tro,  till  I  perceived  the  light  paf 
fing  through  G  to  be  covered,  as  'twerc,  or  divided  by  the  dark  Wire  pafi 
fing  through  P  P  :  then  turning  the  Screw  in  K,  I  fixt  it  in  that  pofture  : 
And  through  the  hole  S,  Iobfcrved  what  degree  and  part  of  itwas  cutby 
thecrofs  threadsin  S.  And  this  gave  me  the  Angle  of  Inclination,  APS 
anfweringto  the  Angle  of  Refraftion  BPE  :  for  the  furfaceof  the  Liquor 
in  the  Box  will  be  alwayes  horizontal,  and  confequently  AB  will  be  a 
perpendicular  to  it 5  the  Angle  therefore  APS  will  meafure,  orbe  the 
Angle  of  Inclination  in  the  I.iquor  f,  next  EPB  muft  be  the  Angle  of  Re- 
fraûion,for  the  Ray  that  pafles  through  the  fight  G,  pafles  allô  perpendicu- 
larly  through  the  Glafs  Diaplragv/e  at  F,  and  confequently  alfo  perpendi- 
cularly  through  the  lower  furface  of  the  Liquor  contiguous  to  the  Glafs.  and 
therefore  fuffers  no  refradcion  till  it  mcet  with  the  horizontal  furfaceof  the 
Liquor  in  C  C,  which  is  determined  by  thetwo  Angles. 

By  means  of  this  Infiniment  / can  withllttle  trouble,  and  avery 
fmall  quanthy  of  any  Liquor,  examine ,  rnojl  accurately ,  the  refraftion 
of  it ,  not  only  for  one  inclination ,  but  for  ail  ;  and  thereby  am  inabled 
to  make  very  accurate  Tables  ;  feveral of  rvhich  lhave  alfo  experimentally 
madejnd  find ,  that  Oylof  Turpentine  bas  a  rnuchgreater  Refraftion 
then  Spirit  of  Wine ,  though  it  be  lighter  ;  and  that  Spirit  of  Wine 
has  a  greater  Refraftion  then  Water,  though  it  be  lighter  dlfo  ;  but  that 
(ait  Water  alfo  bas  a  greater  Refraftion  then  frefh,  though  it  be  heavier  *, 
but  Allum  water  bas  a  lejl  refraftion  then  common  Water,  though  bea~ 
nier  alfo.So  that  it  feemsyn  to  the  refraftion  rnade  in  a  Liquor  fthe  ipeci- 
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fick  gravity  h  ofno  efficacy.By  this  I bave  alfo  foundyhat  look_  what  pro¬ 
portion  the  Sine  of  the  Angle  of  ont  Inclination  basto  tbe  Sine  of  tbe 
Angle of  Refraftion,  corrcfyondent  toit ,  the  famé  proportion  hâve,  ail 
the  Sines  ofother  Inclinations  to  the  Sines  of  their  apprcpriate  Refraftions. 

My  waÿfor  meafuring  how  mucha  Glafs  magnifies  an Objeft,  placd  ata 
convenient  diftance  from  my  eye,is  this.  Having  reftifi'd  the  Microfiope ,  to 
fee  the  defir’d  Objeft  thtough  it  very  diftinftly,  at  the  famé  time  that  I  look 
upon  the  Objeft  through  the  Glafs  with  one  eye,  I  look  upon  other  Objefts 
ât  the  famé  diftance  with  my  other  bare  eye  ;  by  vvhich  meanslam  able, 
by  thehelpof  a  Ruler  divided  into  inchesand  fmall  parts,  and  laid  on  the 
P  e  défi  al  of  the  Microfiope  j to  cafhas  it  wcre,  the  magnifi’d  appearance  of  the 
Objeft  upon  the  Ruler, and  ther’eby  exaftly  to  meafure  the  Diameter  itap- 
pears  of  through  the  Glafs,  which  being  compar’d  with  the  Diameter  it  ap- 
pearsoftothe  nakedeye,  vvill  eafilyafford  the  quantity  ofits  magnify- 
ing. 

The  Microfiope ,  vvhich  for  the  moft  part  I  made  ufe  of,  was  fhap’d  much 
like  that  in  the  lixth  Figure  of  the  firft  Scheme,  the  Tube  being  for  the  raofi: 
part  notabove  fix  or  feven  inches  long,though,  byreafon  ithad  tour  Draw- 
ers  it  could  very  much  be  lengthened,  as  occafion  required  ;  this  was  con- 
triv'd  withthree  Glaflesja  fmall  Objeft  Glafs  at  A, a  thinner  Eye  Glafs  about 
B,  and  a  very  deep  one  about  C  :  this  I  made  ufe  of  only  when  I  had  oc¬ 
cafion  to  fee  much  of  an  Objeft  at  once  f,  the  middle  Glafs  conveying  a 
very  great  company  of  radiating  Pcncils,  vvhich  vvould  go  another  way,  and 
throwing  them  upon  the  deep  Eye  Glafs.  But  when  ever  I  had  occafion  to 
examine  the  fmall  parts  of  aBody  moreaccurately,  I  took  out  the  middle 
Glafs, and  only  made  ufe  of  one  Eye  Glafs  with  the  Objeft  Glafs,  for  always 
the  fewer  the  Refraftions  are,  the  more  bright  and  clear  the  Objeft  appears. 
And  therefore  ’tis  not  to  be  doubted  ,  but  could  we  make  a  Microfiope  to 
hâve  one  only  refraftion,  it  vvould,  ceteris  paribtts^  far  excel  any  othei  that 
had  a  greater  number.  And  hence  it  is,  that  if  you  take  a  very  clear  piece 
of  a  broken  Venue  Glafs,  and  in  a  Lamp  draw  it  out  into  very  fmall  hairs  or 
threads,  then  holdingthe  endsof  thefe  threads  intheflame,  tilltheymelt 
and  run  into  a  fmall  round  Globnl,  or  drop,  vvhich  will  hangat  the  end  of 
the  thread  ;  and  if  further  you  ftick  feveral  of  thefe  upon  the  end  of  a  ftick 
with  a  little  fealing  Wax,  fo  as  that  the  threads  frand  upwards,  and  then  on 
a  Whetftone  firfl:  grind  off  a  good  partof  them,  and  afterward  on  a  fmooth 
Métal  plate,  with  a  little  Tripoly,  rub  them  till  they  corne  to  be  very 
fmooth  v  if  one  of  thefe  befixt  with  a  little  foft  Wax  againft  a  fmall  needle 
hole,prick’d  through  a  thin  Plate  of  Brafs,  Lead,  Pewter,  or  any  other  Mé¬ 
tal,  and  an  Objeft,  plac’d  very  near,  be  look'd  at  through  it,  it  will  both 
magnifie  and  make  fome  Objefts  more  diftinft  then  any  of  the  great  Micro- 
ficopes.  But  becaufe  thefe, though  exceeding  eafily  made,  are  yet  very  trou- 
blefometo  be  us’d,becaufeof  their  fmalnefs, and  the  nearnefsof  the  Objeft  5 
therefore  to  prevent  both  thefe,  and  yet  ha  ve  only  two  Refraftions,  I  pro- 
vided  me  a  Tube  of  Brafs,  fhap’d  much  likc  that  in  the  fourth  Figure  of  the 
firft  Scheme  1  into  thefmaller  end  of  this  I  fixt  with  Wax  a  good />/*»<>  con- 
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vex  objeA  Glafs, with  the  convex  fide  towards  the  Objeft,  and  into  the 
bieger  end  I  fixt  alfo  with  wax  a  pretty  large  piano  Convex  Glafs,  with 
tbe  convex  fide  towards  my  eye  ,  then  by  means  of  the  fmall  hole 
by  the  fide ,  I  fill’d  the  intermediate  fpace  between  thefe  two  Glafiès 
with  very  clear  Water,  and  with  a  Screw  ftopp'd  itin;  then  putting 
ona  Cell  for  the  Eye,  .1  could  perceive  an  Objedt  more  bright  then  I  çôuïd 
when  the  intermediate  fpace  wasonlyfill’d  withAir,but  this,  for  other  in- 
conVeniences,  I  made  but  littleufe  of. 

My  way  for  fixing  both  the  Glafs  and  Object  to  the  Pedeftal  moft  conve- 
n'ently  was  thus  :  LIpon  one  fide  of  a  round  Pedeftal  A  R  in  the  fixth  Fi¬ 
gure  of  the  firft  SchmejN as  fixt  a  fmall  Pillar  C  C,  on  this  was  ficted  a  fmall 
Iron  Arm  D,  which  could  be  mov’d  up  and  down,  and  fixt  in  any  part  of  the  . 
Pillar, by  means  of  a  fmall  Screw  E  y  on  the  end  of  this  Arm  was  a  fmall  Bail 
fittedmto  a  kind  of  focket  F,  made  in  the  fide  of  the  BrafsRing  G,  through 
which  the  fmall  end  of  the  Tube  was  fcrew'd  ;  by  means  of  which  contri- 
vance  I  could  place  and  fix  the  Tube  in  what  pofture  I  defir’d  (  which  for 
many  Obfervations  was  exceeding  neceffary  )  and  adjuften  it  moft  exaftly 

toanyObjeft.  .  .  ,  ,  c  r 

For  placing  the  Objedt,!  made  this  contrivance  ;  upon  the  end  of  a  imali 
brafs  Linkor"  Staple  H  H,  I  lofaftned  a  round  Plate  1 1,  that  it  might  be 
turn’d  round  upon  its  Center  K,  and  going  pretty  ftiff,  wouldftand 
fixt  in  any  pofture  it  wasfet  y  on  the  fide  of  this  was  fixt  a  lmall  Pillar  P, 
about  three  quarters  of  an  inch  high,  and  through  the  top  of  this  was  thrufh 
a  fmall  Iron  pin  M,  whofe  top  juif  ftood  over  the  Center  of  the  Plate  5  on 
this  top  I  fixt  a  fmall  Objeft,  and  by  means  of  thefe  contrivances  I  was  able 
to  turnit  into  ail  kindof  pofitions,  both  to  my  Eye  and  theLight  y  forby 
moving  round  the  fmall  Plate  on  its  center,  I  could  move  it  one  way,  and  by 
turning  the  Pin  M,  I  could  move  it  another  way ,  and  thiswithout  ftirring 
the  Glafs  at  ail ,  or  atleaft  but  very  little  :  the  Plate  likewifel  could  move 
to  and  fro  to  any  part  of  the  Pedeftal  (  which  in  many  cales  was  very  con- 
venient)  and  fix  it  alfo  in  any  Pofition,  by  means  of  a  Nut  N,  which  was 
fcrew’d  on  upon  the  lower  part  of  the  Pillar  CC.  ■  Ail  the  other  Con¬ 
trivances  are  obvions  enough  from  the  draught,and  vvill  need  no  defeription 

Now  though  thùwere  the  Infiniment  I made  mofi  ufe  of ,  jet  I  hâve 
made  feveral  other  Try ah  with  other  kindsof  Microfcopes,  which  both 
for  marrer  and  form  were  very  différent  fromcommon  ffherical  Glaffes. 
I hâve  made  a  Microfçope  with  one  pièce  of  Glajf  both  whofe  furfac-es 
were  plains.  I  hâve  made  another  only  with  a  piano  concave,  without 
any  kindof  refleftion,  divers  alfo  by  means  of  refleftion.  I hâve  made 
cthers  of  Waters,  Gums,  Refins,  Sales,  Arfenirk,  Oyls,  and  with 
divers  other  mixtures  of  water  y  and  oyly  Liquors.  Andindeedthe 
fubjett  is  capable  of  a  great  variety  ;  but  1  find generally  none  more  ufe- 
ful  then  that  which  it  made  with  two  Glaffes,  fuch  as  I  hâve  already  de- 
feribd What 
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What  the  things  are  I  obfervd the  following  defcriptwns  will  manifefl.  ; 
in  brief  they  were  either  exceeding  fmall  Boches,  or  exceeding  fmall. 
Pores,  or  exceeding  fmall  Motions,  [orne  of  each  of  which  the  Reader 
will  find  in  the  following  Notes, and fuch ,  as  Iprefume ,  (  many  of  them 
atteafl') willbe  new,  andperhaps  not  lefî  Arrange:  Some  fpecimen  p/ 
each  of  which  Heads  the  Reader  will  find  in  the  fubfequent  cklineatiçfts, 
and  indeedofforne  morethenl  was  willing  there  fbould  be;  which' was 
occafioned  by  my  firji  Intentions  toprint  a  much  greqtér  number  then  I 
, hâve  fi met  found  tirne  to  compleat.  Of  fuch  therefore  as  Ihad ,  /  feleft- 
edonly  fome  few  of  every  Head \  which  for  fome p articulais  feeindrnojl  ob- 
fervable ,  rejefîing  thcrejl  as  fuperfluous  to  the  prefent  Vefign. 

What  each  cf  the  delineated  Subjeiïs  are, the  following  deferiptions  an- 
next  to  each  will  inform,of  which  I J/j  ail  here ,  only  once  for  ail ,  add. ,  7hat 
in  divers  cf  them  the  Gr  avers  bave  prcttywell  followdmy  directions  and 
draughts  ;  and  that  in  makjng  of  them ,  I  indeavoured  (  as  far  as  Iwas 
able  )  frf  to  difeover  the  true  appearance ,  and  next  to  mahy  aplain  re- 
prefentation  of  it.  Thh  I mention  the  rather ,  becaufe  of  thefe  kind  of 
Obyeiïs  there  is  much  moredifficulty  to  difeover  the  true  pape,  then  of 
thofe  vifible  to  the  naked  eye,  the  famé  Objeü  feeming  quite  difering,  in 
one  pofition  totheLight ,  from  what  it  really  it,  and  may  be  difeover  d 
in  another.  And  therefore  Inever  began  to  make  any  draught  before  by 
many  examinations  in  feveral  lights,  and  in  feveral  pofitions  to  thofe 
lights,  Ihad  difeover' d  the  true  forrn.  For  it  vs  exceeding  difficult  in 
fome  Objeiïs ,  to  difinguip  between  a  prominency  and  a  depreffion, 
between  a  fhadow  and  a  black  ftain,  or  a  refleflrion  and  a  whitenefs 
in  the  colour.  Befides,  the  tranffiarency  of  mofi  Objeiïs  renders  them 
y  et  much  more  difficult  then  if  they  were  opacous .  The  Eyes  of  aFlyin 
one  kind  of  light  appear  almofi  like  a  Lattice ,  drilld  through  with  abun- 
dance  of  fmall  holes  ;  which  probably  may  be  theReafon ,  why  the  Ingéni¬ 
ons  Dr.  Power  feems  to  fuppofe  them  fuch.  In  the  Sunpine  they  look, 
like  a  Surface  cover' d  with  golden  N ails  ;  in  another  pofturejike  a  Sur¬ 
face  cover' d  with  Pyramids  ;  in  another  with  Cônes-,  and  in  other  po- 
f  ures  of  quite  other  papes  ;  but  that  which  exhibits  the  beji,  is  the  Light 
collefted  on  the  Objeiï,  by  thofe  meansl hâve  already  deferib  d. 


And 
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And  thii  was  undertdk.cn  in  profecution  of  the  Vefign  whichike  ROY¬ 
AL  SOCIETY  bas  propos  dto  itfelf.  For  the  Mernbers  of  the  Affemblyh'd^ 
vingbefore  their  eys  fornany  fatal  Inftances  of ihê  errors  and falfboodsÿn  whïch 
the  gréatef  part  of  mankind bai  fo  long  wandred ,  becaufe  theyrely  dupon  fke 
frength  of  bimane  Reafon  alone ,  bave  begun  anew  to  correiï  ail  Hy- 
pothefes  by  fenfe ,  as  Searnen  do  their  dead  Reckonings  by  Cœleftial 
Obfervations^'wY  to  this  purgofe  h  bas  been  their  principal  indeavour  to  en- 
large  Isr  ftrengtlien  tkeSehies by'Medlcine^ànd by  fucb out'ward  Infini 
mènes  as  areproper  for  their pafticular  Works.  By  thismeàns  tbey  fndfvne 
reafon  io  fuffeffyhat  thofe  éffeiïs  of  Bodiesjrhich  bave  been  commonly  attri- 
buted  to  Qualifies,  andtbofe  confefld  to  be  ôceult,  are  perform'dbythe 
yOT<j//Machines  of  Nature ,  which  are  not  tobe  difeernd without  thefe  hclps ^ 
feeming  the  rneer produis  o/Motion,Figure,tf«Y  Magnitude;  and  thatthe 
Natiiral  Textures,  which [orne  call  the  Plaftick  fâculty,  may  be  made  in 
Looms qwhich  a  greater  perfeiïionof  Opticks  may  rnake  difcernable  by  thefe 
Glafesfo  as  now  tbey  are  no  more  puzzled  about  themphen  the  vulgar  are  to 
conceïveJjowTzpcdry  or  fiowred  StufFs  are  woven.And  the  ends  of  ail  thefe 
Inquiries  tbey  intend  to  be  the  Pleafure  of  Contemplative  minds ,  but  above 
alfthe  eafe  and  difpatch  of  the  labours  of  mens  bands.They  do  indeed  neg- 
lebi  no  opportunity  to  bring  ail  the  rare  things  of  Remote  Countries  within  the 
compafl  of  their  knowledge  and praiïice.But  they  ftill  acknowledg  their  moft 
ufeful  Informations  to  arifèfrom  common  things,  and  from  diverfifying 
their  mofi  ordinary  operations  upon  them.  They  do  not  wholly  rejeft  Experi- 
ments  cfmeer  light  m/theory  ;  but  they  principally  aim  at  fuch ,  whofe 
Applications  will  improve  and  facilitate  the  prefent  way  of  Manual  Arts. 
Andthough  fomemen ,  who  are  perhaps  taken  up  about  lefl  honourable  Em- 
ployments ,  arepleasd  to  cenfure  their  proceedings ,  y  et  they  can  jhew  more 
fruits  of  their  firjl  threeyears ,  wherein  they  hâve  affembled \  then  any  other 
Society  /«Europe  can  for  a  mu  ch  larger  fface  oftime.  Tu  true^fuch  un- 
dertakings  as  their  s  do  commonly  meet  veith  finall  incour  agement ,  becaufe 
men  are  generally  rather  taken  with  the  plaufible  and difeurfive,  then  the 
real  and  the  folid  part  of  P hilofophy  ;  y  et  by  the  good fortune  of  their  inftitu- 
trnjn  anAgeof  allothers  the  mofï  inquifitive,^  bave  been  affifedby  the 
contribution  and  prefence  of  very  many  ofthe  ofefNobility  and  Gentry,' 
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andothenpbo  are  fome  of  the  moft  confiderable  in  their  feveral  P rofejftom. 
But  tbat  thatyet  farther  convinces  meofthe- Real  efteem  that  the  more  fe- 
'  rïous  part  of  men  hâve  cf  this Society, is,  tbat  feveral  Merchants,wm  who 
aiï  in  earnefi(whofe  ObjeCt  is  meum  &  tuum  yhatgreat  Rudder  cf  humant 
affairs)bave  adventufd  confiderable  fums  of  Money, to  put  in  praiïicexvhat 
fome  ofour  Members  bave  contrived,  and  bave  continued  ftedfaft  in  their 
good  opinions  of  fucb  Indeavours,  wbennotoneof  a  hundred  of  thevulgar 
hâve  believed  their  undertakjngs  feafable.And  it  is  alfofit  to  be  addedybat 
tbey  hâve  çne  advantage  peculiar  to  themfelvesjhat  very  many  of  their  num- 
ber  are  men  of  Converfe  and  Traffick  ;  which  is  a  good  Omen,  tbat  their 
attempts  mllbring  Philofophy  from  words  toz&\onfeeingtbe men  ofBufi- 
nef  hâve  had  fogreat  a  pare  in  their  ftrji  foundation. 

And  of  tbis  kind  Iought  not  to  conceal  one  particularGcneroûty  yohich  mor  t 
nearly  concerne*  my  felfdt  is  the  munificence  ofSir  JohnCutlcr yn  endovring 
a  Leiïure  for  the  promotion  o/Mechanick  Arts,to  be  governed  and direiïed 
byThkSoC\eVj .  7/wsBounty  I  mention  for  the  Honourablenefs  ofthe  thingit 
felfandfor  the  expeiïation  which  Ihave  of  the  efficacy  of  the  Example  ;for 
it  carmot  noir  be  objeiïed  to  themjhat  their  Defigns  mil  be  efleemed  frivolous 
and\ ain,  when  theyhave  fucb  a  real  Teftimony  cf  the  Approbation  of 
a  Man  thaï  is  fucb  an  eminent  Ornament  of  this  renomed  City ,  and  one , 
whopy  the  Variety,  and  the  happy  Succefs,  fhis  negotiations ,  hasgiven 
évident  proofs,  that  he  is  not  eafie  to  be  deceiv’d.  This  Gentleman  bas  well 
obfervd ,  that  the  Arts  of  life  bave  been  too  long  imprilon  d  in  the  dark. 
pops  of  Mechanicks  themfelves.is  there  hindred  from  growth /ttherby  ig¬ 
norance, ,or  f elf -inter  ep.and he  bas  bravely  freed  themfrom  thefe  inconvem- 
ences:He  batb  notonly  obliged  T radelmen,foi  Tradeif  felfdde  bas  dont  a 
work.  that  is  worthy  of  London,  and  has  taught  the  chief  City  of  Commerce 
in  the  rnrld  the  rigbt  my  how  Commerce  is  tobe  imprerud.  We  bave  already 
ften  many  éther  great  fignsof  Liber ality  and  a  large  mind ,  fromthe  famé 
handsFor  by  bis  diligence  about  ^«Corporation  for  the  Poor  fy  bis  hono¬ 
rable  Subfcriptionsfôr  the  rebuilding  fSt. Paul  s\by  bis  chearfulC) \sburC- 
men t  fortbe  replanting  oflrelundynd by  many  otber  fuch  publick  works, 
he  bas  pevm  by  what  meansbe  indeavours  to  eftablifh  bis  Memory  ;  and 
now  by  this  laflgift  hehasdone  tbatyvbicb  becarne  one  ofthe  wifeft  Citizens 
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ofour  Nation  to  accompli] h,  feeingone  of  tbe  wifeft  of  our  Statefmen,the 
Lord  Verulam, firfi  propounded  it. 

Butto  return  to  my  Subjefi,from  a  digreffion ,  which,  Ihopèymy  Reader 
mil  pardon  me ,  fceing  tbe  Example  is  fo  rare  thaï  I can  make  no  more  fuch 
digrefftons.  If  tbefe  my  firfi  Labours  fl)  aille  any  wdyes  vfefulto  inqui- 
ring  men ,  I  mufi  attribute  tbe  incour agement  andprmotion  of  tbcm  to  a  ve- 
ry  Reverend  and  Learned  Reiïon,  cfwhom  this  ought  in  jufiiee  to  be  faid. \ 
That  there  is  fcarceany  one  Invention,  which  this  Nation  has  prô- 
duc’d  in  our  Age,  but  it  has  force  way  or  other  bcen  fet  forward  by 
his  affiftance.  My  Reader, I believeyvill quickly  ghefi,  tbat  it  is  Dr.  Wil¬ 
kins  thathnean.He  is  indeed a  manbornfor  tbe  good  of  mankin d,andfor 
the  honour  of  feCouutry.  In  tbe  lweetnelsof  whofe  behaviouiyVzî/jg 
calmnefs  of  bis  mind,  in  the  unbounded  goodnels  of  his  hc-art,  we  bave 
an  évident  Infiance ,  what  tbetrue  and  the  primitive  unpaifonate  Religi¬ 
on  \xas.s  before  it  iras  fowred  by  parùcular  Factions.  In  a  xcord ’  his  Z.eaJ. 
bas  been  fo  conftant  and  effectuai  in  advanàng  ail  good  and  profitable 
Arcs  ,that  as  one  of  the  Antient  Romans  faid  ofScipio,  That  he  thanked 
Godthat  he  was  a  Roman  ;  becaufe  whereever  Scipio  had  been  boin, 
there  had  been  the  feat  of  the  Empire  of  the  world  :  So  may  Ithank. 
God ,  that  Dr.  Wilkins  was  an  Englifhman,  for  whereever  he  had lived, 
there  hadbeen  the  chief  Seat  of  generous  Knowledge  and  true  Philofor 
phy .  To  the  truth  ofthis,there  are  fo  many  worthy  men  living  that  mil  fuN 
feribe ,  that  I  am  confident ,  what  I  hâve  here  faid,  mil  not  be  lookld upon , 
by  any  ingénions  Reader ,  as  a  Panegyrick,  but  only  as  a  real  tefti- 
mony. 

By  the  Adviceof  this  Excellent  man  I firfi  fet  upon  this  Enterprife,yet 
fiill  came  to  it  with  rnuch  BeXwB-incy, becaufe  I  was  tofollow  the  footfieps  of 
fo  eminent  a  Perfon  as  Dr.Wren,  whowastbe  firfi  that  attempted  any 
thingef  this  nature  ;  whofe  original  draughtsdo  noir  make  one  of  theOrna- 
ments  of  thatgreat  Collection  of  Rarities  in  the  Kings  Clofet.  This  Ho- 
nor,  which  his  firfi  beginnings  of  this  kjnd  hâve  receivd. ,  to  be  admitted in- 
to  the  moflfamousplace  of  the  world,did  not  fo  much  incouràge,  as  the  ha- 
zard  of  Corning  after  Dr.  Wren  did  affright  me  ;  for  of  him  Imufi  affirm , 
that ,  fince  the  time  cf  Archimedes,  there  fcarce  ever  met  in  one  man ,  in  fo 

great 
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great  a  perfection-,  ficha  Mechanical  Hand,  and  fo  Philofophical  a 
Mind. 

But  at  laffdng  affuredbotb  by  Dr.  Wilkins,^  Dr.  Wren  hbnfelf 
that  he  had  given  over  bit  intentions  of  profecuting  it ,  and  not  finding  tbat 
there  i vas  any  elfe  defign  d the purfuing  of  itffet  upon  tb'us  undertaking. ,  and 
vécus  not  a  little  incour  agd  toproceedin  itfythe  Honôurthe Royal  Society 
nas  pleasdto  favour  me  withftn  approving  of  tbofe  draughts  (whicb  from 
timeto  time  as  1 had  an  apport unity  of  defcrtbingybpTefentedtothe.il.  And 
particularly  by  the  Incitements  of  divers  cf  tbofe  Noble  and  excellent  P er- 
fons  of  it ,  whicb  were  rny  more  effecial  Friendsyrbo  were  not  lefi  urgent  with 
me  for  thepubliffnng ,  thenfor  the  profecution  cfthem. 

After  I  had  almofl  compleated  thefe  Piïïures  and  Obfervations  (  ha- 
ving  had  divers  of  thein  ingraven  ,  andwas  ready  tofend  them  tothe 
Prefi  )  Iwas  informd ,  that  the  Ingénions  Phyfitian  Dr.  Henry  Power 
had  made  feveral  Microfcopical  Obfervationsyvhich  had I not  afterwards , 
upon  our  inter  ch  angably  viewing  each  others  P  apers ,  found  thatthey  were 
for  the  mof  part  differing  from  mine,  éther  in  the  SubjeCi  it  felf ,  or  in  the 
particulars  tahen  notice  of  ;  and  that  bis  defign  iras  only  to  print  Obfer¬ 
vations  without  Piliures.fi  had  even  then  fupprelfed  what  Ihad  fo  farpro- 
ceededin.  But  beingfurther  excited  by  feveral  of  my  Friends ,  in  compt¬ 
ante  with  their  opinions ,  that  it  wouldnotbe  unacceptable  to  feveral  inqui- 
ftive  Men ,  and  boping  alfo ,  that  I  fhould  tbereby  difeover  fmething 
New  tothe  World ,  I hâve  at  lengtb  caji  in  my  Mite ,  into  the  vafi  Treafu- 
ry  of  A  Philofophical  Hiftory .  And  it  B  my  hope,  as  well  as  belief,  that 
thefe  my  Labours  will  be  no  more  comparable  to  the  P rod liftions  of  many 
cther  Natural  Philofophers,  who  are  now  every  where  bufie  about  greater 
things  ;  then  my  little  Objefts  are  lobe  compafdto  the  greater  and  more 
beautiful  Works  of  Nature,  A  Flea ,  a  Mite ,  a  Gnat ,  to  an  Horfegm  Elé¬ 
phant ,  or  a  Lyon. 
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Phyfiological  Defcriptions 

o  F 


MINUTE  BODIES. 


MADE  BY 


MAGNIFYING  GLASSES; 


WITH 


Observations  and  Inq_uiries  thereupon. 


Obferv.  I.  Of  the  Point  of  a Jbarf  fmall  Needle, 


S  in  Ceometry ,  the  moft  natural  way  of  beginning  is  Sehtm.t, 
from  a  Mathematical  point  fo  is  the  famé  method  in  Fig.i, 
Obfervations  and  Natural hijlory  the  moft  genuine.fim- 
ple,  and  inftruélive.  We  muft  firil  endevour  to  make 
letters ,  and  draw fiugle  ftrokes  true ,  before  we  ven- 
tnreto  Write  whole  Sentences  ?  or  to  draw  large  Pi- 
Bures.  Andin Phyjical  Enquiries,  we  muft  er.devour 
to  follow  Nature  in  the  more  plain  and  eajte  ways  fhe 


treadsin  the  moft  fimple  and  uncompounded  bodies ,  to  trace  her  fteps,  and 
be  acquainted  withher  mannerof  walkingthere,  before  we  venture  our 


felves  into  the  multitude  of  weandcrs  (he  has  in  bodies  of  a  more  complica- 
ted nature  ;  left,  bting  unable  to  diftinguilh  and  judge  of  our  way,  we 
quickly  lofe  both  Nature  our  Guide, and  our  felves  too.and  are  left  to  wan- 
der  in  the  labynnth  of  groundlels  opinions  ;  wanting  both  judgment ,  that 
light,  and  expérience,  that  cleiv,  which  ihould  direü  our  proceedings. 

We  will  begin  thefe  our  Inquiries  therefore  with  the  Obfervations  of 
Bodies  of  the  mu  ftfimple  nature  firft,and  fo  gradually  proceed  to  thofe  ofa 
mote  conrpeundcdône.ln  profecution  of  which  method, we  (hall  begin  with 
a  Phyfcal  points  of  which  kind  the  Point  of  a  Needle  is  commonly  reckon'd 
for  one  -,  and  is  indeed,  for  the  moft  part,  made  fo  fharp,  that  the  naked 
eye  cannot  diftinguilh  any  parts  of  it  :  It  very  eafily  pierces,  and  makes  its 
way  through  ail  kind  ol  bodies  fofter  then  it  felftBut  if  view’d  with  a  very 
goud  Microfcope,wcmay  find  that  the  top  ofa  Needle  (thoughas  to  the 
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fenfè  very  fharp)  appears  a  Lroadfh/nt.  and  very  irregtilar  end  ;  not  refem- 
bling  a  Cône,  as  is  imagin’d,  but  onely  a  piece  of  a  tapering  body,  with  a 
great  part  ofthe  top  remov’d,  or  déficient.  The  Points  of  Pins  are  yet 
more  blunt,  and  the  Points  of  the  moft  curions  Mathematital  Inffruments 
do  very  feldome  arrive  at  io  great  a  fharpnefs  how  much  therefore  can 
be  built  upon  demonftraticns  made  onely  by  the  productions  of  the  Ru- 
ler  and  Compaffc,  he  vvill  bebetter  able  to  conlîder  that  (hall  but  view 
thofe  points  and  Unes  with  a  Microfcope. 

Now  though  this  point  be  commonly  accounted  the  fharpeft  (whence 
when  we  would  exprefs  the  fharpnefs  of  a  point  the  moit  Jkperlatively ,  we 
fây,  As  fharp  as  a  Needle)  yet  the  Microfcope  can  afford  us  hundreds  of  In- 
ftances  of  Points  many  thoufand  times  fharper  :  fuch  as  thofe  ofthe  hairs , 
and  brijlles,  and  dires  of  multitudes  of  Infects  ^  lhethorns.  or  croofs,  or 
hairs  of  leaves ,  and  other  fmall  vegetables  j  nay,  the  ends  of  the  ftiria  or 
fmall  parallelipipeds  of  Amianthus ,  and  alunien  plumofum  of  many  of 
vvhich,  though  the  Points  are  fo  fharp  as  not  to  be  vilible,  though  vievv’d 
with  a  Microfcope  (which  magnifies  the  Objeû,  in  bulk,  above  a  million  of 
times)  yet  I  doubt  not,  but  were  we  able  pmEtically  to  make  Microfcopes 
according  to  the  theory  of  them,  we  might  find  hills,and  dales,and  pores, 
and  a  fufbcient  bredth,  or  expanfion,  to  give  ail  thofe  parts  elbow-room, 
even  in  the  blunt  topof  the  veryPoint  ofany  ofthefe  fo  very  fharp  bodies. 
For  certainly  the  qnantity  or  extenfïon  ot  any  body  may  be  Divifible  in  in- 
JinitHtn,  though  perhaps  not  the  matter. 

But  to  proceed  :  The  Image  we  hâve  here  exhibited  in  the 
firft  Figure,  was  the  top  of  a  fmall  and  very  fharp  Needle,  whofê 
point  a  a  neverthelefs  appear’d  through  the  Microfcope  above  a 
quarter  of  an  inch  broad,  not  round  nor  fiat ,  but  irregular  and  itn- 
even  -,  fo  that  it  feem’d  to  hâve  been  big  enough  to  hâve  afforded  a 
hundred  armed  Mites  room  enough  to  be  rang’d  by  each  other  without 
endangering  the  breaking  one  anothers  necks,  by  Seing  thruff  off  on  ei- 
ther  fiae.  The  furface  of  which,  though  appearing  to  the  naked  eye  very 
fmooth,could  not  neverthelefs  hide  a  multitude  of  holes  and  fcratches  and 
ruggednefles  from  being  difcover'd  by  the  Microfcope  to  inveft  it,  feveral 
of  which  inequaüties  (as  A,B,C,  feem’d  holes  made  by  fome  fmall  lpecks  of 
Ruft  ;  and  D  fome  adventitious  body ,  that  ftuck  very  clofe  to  it)  were  ca¬ 
ftai.  Ail  the  reff  that  roughen  the  furface,  were  onely  fo  many  marks  of 
therudenefsand  bungling  of  Art.  So  unaccurate  is  it,  in  ail  its  producti¬ 
ons,  even  in  thofe  which  feem  moft  neat,  that  if  examin’d  withanorgan 
more  acute  then  that  by  which  they  were  made,  the  more  we  fee  oftheir 
fiape,  the  lefs  appearance  will  there  be  of  their  beauty  :  whereas  in  the 
Works  ot  Nature ,  the  deepeft  Difccveries  fhew  us  the  greateff  Excellen- 
cies.  An  évident  Argument,  that  he  that  was  the  Author  of  ail  thefè 
things,  was  no  other  then  Omnipotent  5  being  able  to  include  as  great  a  va- 
riety  ofparts  and  contrivances  in  the  yet  fmalleft  Difcernable  Point,  as  in 
thofe  vafter  bodies  (which  comparatively  are  calledalfo  Points)  fuch  as 
the  Earth ,  Sun ,  or  Planets.  Nor  need  it  feem  ftrange  that  the  Earth  it  felf 
may  be  by  an  Analogie  call’d  a'Phylical  Point:For  as  its  body, though  now 
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fônearusas  tofill  our  eysand  fancies  witha  fenfêof  the  vaftnefs  of  it, 
may  by  a  little  Diftance,  and  fome  convenient  Dimitiijhing  Glaflès,  be 
made  vanifh  into  a  fcarce  vifible  Speck ,  or  Point  (  as  I  hâve  often 
try’d  on  the  Moon ,  and  (vvhen  not  too  bright)  on  the  Sun  it  felf.)  So, 
coulda  Mechanical  contnvance  fuccesfully  anfwer  our  Lheory,  we  might 
fee  the  leaft  fpot  as  big  as  the  Earth  it  felf  ;  and  Difcover,  as  Des  Cartes  Disp.  ch. 
alfo  conjectures,  ris  great  a  variety  of  bodiesinthe  Moon:  or  Vianet  s, 2.s  in  l0-  §  9- 
the  Earth. 

But  leaving  thefe  Dilcoveries  to  future  Tnduftries,  we  (hall  proceed  to 
add  one  Obfervation  more  of  a  point  commonly  fo  calfd,that  is,  the  mark 
of  a  fltll flop,  or  period.  And  for  this  purpofe  I  obferved  many  both  printed 
ones  and  written  ;  and  among  multitudes  I  found/tir  of  them  more  round 
or  regu/ar  thcn  this  vvhich  I  hâve  delineated  in  the  third  figure  of  the  fé¬ 
cond  Scheme,  but  ver  y  many  abundantly  more  disfigurd -,  and  for  the 
moft  part  if  they  feem'd  equally  round  to  the  eye,  I  found  thofe  points 
that  hadbeen  made  by  a  Copper-plate,  and  R.oll~prefs,  to  be  as  misfhapen 
as  thofe  which  had  been  made  with  Types,  the  moft  curious  and  fmothly 
tngraven  Jlrokgs  and  points ,  looking  but  as  fo  many  furrows  and  Isoles,  and 
their  printed  impreflïons ,  but  like  fmutty  daubings  on  a  matt  or  uneven 
floor  with  a  blunt  extinguilht  brand  orftick's  end.  And  as  for  points 
made  with  a  peu  they  were  much  more  rugged  and  deformed.  Nay,having 
vi.ew'd  certain  pièces  of  exceeding  curious  writing  of  the  kind  (  one  of 
which  in  the  bredth  of  a  tveo-pence  compris’ d  the  Lords prayer,  the  Apoftles 
Creed ,  the  ten  Commahdments,  and  about  half  a  dozen  verfes  bejides  of  the 
Bible ,  whofe  Unes  were  fo fntall  and  near  together ,  that  I  was  unable  to 
nttmber  them  with  my  nakedeye ,  a  very  ordinary  Microflope ,  I  had  then  a- 
bout  me,  inabled  me  to  fee  that  what  the  Writer  of  it  had  aflèrted  was 
true,  but  withall  difcover’d  ofwhat  pitifull  bunglingfcribbles  and  [crawls 
it  was  compos’d  ,Arabian  and  China  char  aciers  being  almoft  as  well  iliap’d  -, 
yet  thus  much  I  muft  fay  for  the  Man,  that  it  was  for  the  moft  part  legible 
enough,  though  in  lome  places  there  wanted  a  good  fantjy  well  prepofefi 
to  help  one  through.  If  this  manner  of fmall  writing  were  made  eaftc  and 
praticable  (  and  I  think  I  know  fuch  a  one,  but  hâve  never  yet  made 
tryal  of  it,  whereby  one  might  be  inabled  to  Write  a  great  deale  with  much 
eafi ,  and  accurately  enough  in  a  very  little  roome  )  it  might  be  of  very 
good  ufe  to  convey  fecret  Intelligence  without  any  danger  of  Difcovery 
or  miflrufiiug.  But  to  corne  again  to  the  point.  The  Irregularities  ofit 
arecauledbythreeorfour  coadjutors ,  one  of  which  is,  the  unevenjurface  ’ 
ofthe paper ,  which  at  beft  appears  no  fmother  then  a  very  courfe  piece  of 
,[hagd  cloth,  next  the  irregularity  of  the  Type  or  Ingraving,  and  a  third  is  the 
rough  D aubi ngoï  the  rrinting-Inkfa&t  lies  upon  the  inftrument  thatmakes 
the  impreflîon ,  to  ail  which,  add  the  variation  made  by  the  Different 
lights  and  jhadows,  and  you  may  hâve  fufficient  reafon  to  ghefs  that  a  point 
may  appear  much  more  ugly  then  this,  which  I  hâve  here  prefented,  which 
though  it  appear’d  through  the  Microflope  gray,  like  a  great  fplatch  of 
London  dirt,  about  three  inches  over  5  yet  to  the  naked  eye  it  was  blacb  , 
and  no  bigger  then  that  in  the  midft  of  the  Circle  A.  Andcould  Ihave 
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found  Room  in  this  Plate  to  hâve  inferted  an  O  you  fhould  hâve  fèen  that 
the  letters  were  not  more  diftinft  then  the  points  of  Diftintfion,  nora 
drawi  circle  more  exactly  feghen  vve  hâve  novv  (hovvn  a  point  to  be  a  point. 
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Obferv.  1 1.  Of  the  Edge  of  a  Razor. 

THe  fharpeft  Edge  hath  the  famé  kind  of  affinity  to  the  fharpeft  Point 
in  Phyficks,  as  a  line  hath  to  a  point  in  Mathematicks  ;  and  therefore 
the  Treaty  concerning  this,  may  very  properly  be  annexed  to  the  for¬ 
mer.  A  Razor  doth  appear  to  be  a  Body  of  a  very  neat  and  curious  a- 
fpeft,  til!  more  clofely  viewed  by  the  Microfcope,  and  there  we  may  ob- 
ferve  its  very  Edge  to  be  of  ail  kind  of  lliapes,  except  what  it  fhould  be. 
For  examining  that  of  a  very  lharp  one,  I  could  not  find  that  any  part  of 
it  had  any  thing  of  fharpnels  in  it  ;  but  it  appear’d  a  rough  furface  of  a 
very  confiderable  bredth  from  fide  to  fide,  the  narrowelt  part  not  feem- 
ing  thinner  then  the  back  of  a  pretty  thick  Knife.  Nor  is’t  likely  that  it 
fhould  appear  any  otherwife,  fince  as  we  juft  now  lhew’d  that  a  point  ap- 
pear'd  a  arcle.  fis  rational  a  line  fhould  be  a  parallelogritm. 

Now  for  the  drawing  this  fécond  Figure(which  reprefents  a  part  ofthe 
Edge  about  half  a  quart  er  of  an  inch  long  of  a  Razor  well  fet)  I  fo  plac’d  it 
between  the  Objeft-glafs  &  the  light  that  there  appear'd  a  refieftion  from 
the  very  Edge.reprelented  by  the  white  line  a  b  c  de  f  In  which  you  may 
perceive  it  to  be  fomewhat  fharper  then  elfewhere  about  d ,  to  be  indent- 
ed  or  pitted  about  />,  to  be  broader  and  thicker  about  c ,  and  unequal 
and  rugged  about  e,  and  pretty  even  between  a  b  and  e  f.  Nor  wasthat 
part  of  the  Edge  g  h  i  4  fo  fmooth  as  one  would  imagine  fo  fmooth  bo- 
diesasaHone  and  Oyl  lhould  leave  it  ;  for  befidesthofe  multitudes  of 
fcratches,  which  appear  to  hâve  raz’d  the  furface  g  h  i  g.  and  to  crois 
each  other  every  way  which  are  not  half  of  them  expreff  in  the  Figure, 
there  were  feveral  great  and  deep  fcratches,  or  furrows,  fuch  as  £  h  and 
i  4,  which  niade  the  furface  yet  more  rugged,  caus’d  perhaps  by  fome 
Ifnall  Dufr  cafually  falling  on  the  Hone,  or  fome  harder  or  more  flinty 
part  of  the  Hone  it  felf.  The  other  part  of  the  Razor  l  /,  which  is  polifh  d 
on  a  grinding-ftone,  appear’d  much  rougher  then  the  other,  looking  al- 
moft  like  a  plow'd  field,  with  many  parallels,  ridges,  and  furrows,  and  a 
eleddy,  as  fwere,  or  an  uneven  lurface  :  nor  fhall  we  wonder  at  the 
roughneflès  of  thofe  furfaces,  linceeven  in  the  moft  curious  wrought 
Glaiîesfor  Microfcopes ,  and  other  Opticalufes,  I  hâve,  when  the  Sun  has 
fhone  well  on  them,  difcover'd  their  furface  to  be  varioully raz’d  or 
Icratched,and  to  confiff  of  an  infinité  of  fmall  broken  furfaces,  which  re- 
fleétthe  light  of  very  varions  and  differingcolours.  And  indeed  it  Icems 
impoffible  by  Art  tocut  the  furface  of  any  hard  and  brittle  body  Ira»  oth, 
fince  Tntte,  or  even  the  moft  curious  fonder  that  can  be  made  ufe  of,  to 
polifh  fuch  a  body,  muft  confift  of  little  hard  rough  particles,  and  each  of 
them  muft  eut  its  way,  and  confequently  leave  fome  kind  of  gutter  or 
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furrowbehind  it.  And  though  Nature  does  feem  to  do  it  very  readily  in 
ail  kinds  of  fluid  bodies ,  yet  perhaps  future  obfervators  may  difcover 
even  thcfealforugged;,  it  being  very  probable,  as  I  elfewhere  fhew,  that 
fluid  bodies  are  made  up  of  fmall  folid  particles  varioufly  and  ltrongly 
mov’d,  and  may  find  reafonto  think  there  is  fcarce  a  furface  in  rerum  na- 
tnrà  perfeéHy  lraooth.  The  black  fpot  m  n,  I  ghefs  to  be  fome  fmall 
Ipeck  of  ruft,  fop  that  I  hâve  oft  obferv’d  to  be  the  manner  of t he  working 
ofCorrofive  Juyces.  Toconclude,  this  Edge  and  piece  of  a  Razor,  if  it 
had  been  really  luch  as  it  appear’d  through  the  Microfcope ,  would  fcarce- 
ly  hâve  ferv’d  to  cleave  wood,  much  lefs  to  hâve  eut  off  the  hair  of  beards, 
unlefsit  wereafter  the  manner  that  Lu  ci  an  merrily  relates  Churon  to  hâve 
made  ufe  of,when  with  a  Carpenters  Axe  he  chop'd  off  the  beard  ofa  fage 
Philofopher,  whofe  gravity  he  very  cautioully  fear’d  would  indanger  the 
overletting  of  his  Wherry. 


Obferv.  III.  Of  fine  Lawn ,  or  Limen  Cloth. 

'“pHis  isanother  produit  of  Art,  A  piece  ofthe  fineft  Lawn  I  was  able 
t°get3 1°  curious  that  the  threads  were  Icarce  dilcernable  byr  the  na- 
ked eye,and  yet  through  an  ordinary  Microfcope  you  may  perceive  what 
a  goodly  piece  of  coarf  Matting  it  is  ;  what  proportionable  cords  eachof 
its  threads  are,  being  not  unlike,  both  in  ihape  and  fîze,  the  bigger  and 
coarfer  kind  of  Jmgle  Kope-jarn,whcvcw\th  they  ufually  make  Cables.  That 
which  makes  the  Lawn  ib  tranfparent,  is  by  the  Microfcope,  nay  by  the 
naked  eye,  if  attentive/y  viewed,  plainly  enongh  evidenced  to  bethe 
multitude  offquare  hojes  which  are  ieft  between  the  threads,  appearing 
to  hâve  much  more  hole  in  refpect  of  the  intercurrent  parts  then  is  for  the 
moft  part  left  in  a  lattiçe-rvindotv,  which  it  does  a  little  refemble,  onely 
the  croffing  parts  are  round  and  not  flat. 

Thefe  threads  that  compofe  this  fine  contexture,  though  they  are  as 
fmall  as  thofe  that  confiitute  the  finer  forts  ofSilks,have  notwithflanding 
nothing  of  their  gloflie,  pleafant,and  lively  refleâion.  Nay,  I  hâve  been 
informed  both  by  the  Inventor  himfelf,  and  feveral  other  eye-witneflès 
that  though  the  flax,out  ofwhich  it  is  made,has  been  (by  a  fingular  art,  of 
that  excellent  Perfon,  and  Noble  Vertuofo,  M .charls Harvard,  brother  to 
the  Duke  of  Norpolffo  curioufly  drefs’d  and  prepar’d,as  toappear  bothto 
the  eye  and  the  touch,  full  as  fine  and  as glojfe,  and  to  receive  ail  kinds 
of  colours,as  vvell  as  Sleave-Silk  5  yet  when  this  Silken  Flax  is  twifted  into 
threads,  it  quite  lofeth  its  former  lufrer,  and  becomes  as  plain  and  bafe 
a  thread  to  look  on,  as  one  of  the  famé  bignefs,  made  of  common  Flax. 

The  reaibn  of  which  odd  Vhenomenon  leems  no  other  then  this  -,  that 
though  the  curioufly  dreft  Flax  has  its  parts  fo  exceedingly  fmall,  as  to 
equallize,  if  not  to  be  much  fmaller  then  the  clew  of  the  Silk-worm,  eïpe- 
cially  in  thinnefs,  yet  the  diiferences  between  the  figures  ofthe  confti- 
tuting  filaments  are  fo  great,  and  their  fubftances  fo  various,  that  whereas 
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thofe  of  t'hc  Si!l{  arc  fmall, round,  lard,  tranfparent,  and  to  theirbignels 
proportionably  Jlijf ,  fo  as  each  filament  preferves  its  proper  Figure,  and 
eonlequently  its  vivid  refietfion  intire,  though  twifted  into  a  thread,  if 
not  too  hard  5  thofe  of  Flax  are  fiat,  limier, fofter,  and  lefi  tranfiarent,  and 
in  twifting  into  a  thread  they  joyn,and  lie  fo  clofe  together,as  to  lofe  their 
own,  and  delfroy  eachothersparticular  refleftions.  There  feems  there- 
fore  three  Particulars  very  requifite  to  make  the  fo  dreft  Flax  appear  Silk 
alfo  when  fpun  into  threads.  Firff,  that  the  fubftance  of  it  Ihould  be 
mademore  clear  and  tranfparent,  Flax  retaining  in  ita  kindofopacating 
brown,  oryellow  and  the  parts  of  the  whiteft  kind  I  hâve  yet  obferv’d 
withthe  Microfcope  appearing  white,  like  flaw’d  Horn  or  Glafs,  rather 
then  clear,  like  clear  Horn  or  Glafs.  Ncxt  that,  the  filaments  fhould  each 
of  them  be  rounded ,  if  that  could  be  done,which  yet  is  not  fo  very  necefi 
fary,  if  the  firft  be  perform’d,  and  this  third,  which  is,  that  each  of  the 
fmall  filaments  be  Jïifncd -,  for  though  they  be  fquare,  or  flat,  provided 
they  be  tranfiarent  and  ftiff,  much  the  famé  appearances  rnuft  necefîarily 
follow.  Now,  though  I  hâve  not  yet  made  trial,  y  et  I  doubt  not,  but  that 
both  thefe  proprieties  may  be  alfo  induc’d  upon  the  Flax, and  perhaps  too 
by  one  and  the  famé  Expédient,  which  fome  trials  may  quickly  inform  any 
ingenious  attempter  of,  vvlio  from  the  ufe  and  profit  of  fuch  an  Invention, 
may  find  fufficient  argument  to  be  prompted  to  fuch  Inquiries.  As  for 
the  tenacity  of  the  fubftance  of  Flax,  out  of  which  the  thread  is  made,  it 
feems  much  inferiour  to  that  of  Silk,  the  one  being  a  vcgetalle ,  the 
other  an  animal  fubftance.  And  whether  it  proceed  from  the  better  con- 
coftion,  or  the  more  homogeneous  conftitution  of  animal  fubftances 
above  thofe  of  veget ailes,  I  do  not  here  déterminé $  yet  fince  I  gc* 
neralh  ind,  that  vegetable  fubftances  do  not  equalize  the  tenacity  of  ani- 
mal ,  nor  thefe  the  tenacity  of  fome  purified  minerai  fubftances  5  I  am 
very  art  totbink,  that  the  tenacity  of  bodies  doesnot  proceed  from  the 
h  imbus, or  hookçd  particles,  as  the  Epicnreans,  and  fome  modem  Fhilofo - 
phe ?  /  have  imagin’d  ;  but  from  the  more  exaft  congruity  of  the  confti- 
tuerrt  parts,  which  are  contiguous  to  each  other,  and  fo  bulky,  as  not  to 
be  ealïly  feparated,  or  fhatter’d,  by  any  fmall  pulls  or  concuftîon  of 
heat. 


Obferv.  I  V.  Of  fine  waled Silk-,  or  Taffety. 

3-  His  is  the  appear ance  of  a  piece  of  very  fine  Taffety-riband  in  the 

J  bigger  magnifying  Glafs,  which  you  fee  exhibits  it  like  a  very  con- 
venient  iùbftance  to  make  Bed-matts,or  Door-matts  of,or  to  ferve  for  Bee- 
hives,  Corn-fcuttles, Chairs,  or  Corn-tubs,it  being  not  unlike  that  kind  of 
work,  wherewith  in  many  parts  in  England ,  they  make  fuch  Utenfils  of 
Straw,a  little  wreathed,and  bound  together  with  thongs  of Brambles.  For 
in  this  Contexture,  each  little  filament,  fiber,  or  clew  of  the  Silk-worm, 
feem’d  about  the  bignefs  of  an  ordinary  Straw,  as  appears  by  the  little  ir- 
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regular  pièces,**  b,c  d, and  efi  The  Warp.pt  the  thread  that  ran  croflîng  the 
Riband, appear’d  like  a  lîngle  Rope  of  an  Inch  Diameter;  but  the  Woof, 
or  the  thread  that  rail  the  length  of  the  Riband,  appear’d  not  half  fo 
big.  Each  Inch  offix-peny-broad  Ribattd  appearing  tio  lels  then  a  piece 
of  Matting  Inch  and  hall'  thick,  and  twelve  foot  fquare  ;  a  few  yards  of 
this,  would  be  enough  to  floor  the  long  Gallery  of  the  Laure  nt  Paris. 
But  to  return  to  our  piece  of  Riband  :  It  affcrds  us  a  not  unpleafant  ob- 
jeft,  appearing  like  a  bundle,  or  wreath,  of  very  clear  and  tranfparent 
Cylinders,  if  the  Silk  be  Avilit  c,  and  curioufly  ting’d  $  if  it  be  colour’d,eaCh 
of  thofe  fmall  horney  Cylinders  affording  in  fome  placé  or  other  ofthem, 
as  vivid  a  refleftion,  as  if  it  had  beeft  fent  from  a  Cylinder  of  Glafs  or  Horm 
In-fb-much,  that  the  refiedlions  of  Red,  appear’d  as  if  coming  from  lb 
many  Granates ,  or  Rnbies.  The  lovelinefs  of  the  Colours  of  Silks  above 
thofe  of  hairy  Stuffs,or  Linncn,con(îfting  as  I  elfe-where  intimate,chiefly  in 
the  tranfparency,  and  vivid  refleftions  from  the  Concave.pt  inner  furface 
of  the  tranjparent  Cylinder ,  as  are  alfo  the  colours  of  Precious  Stones  j 
for  moft  of  the  refleâiions  from  each  of  thefe  Cylinders ,  corne  from  the 
Concave  furface  of  the  air,  which  is  as  ’twere  the  foil  that  incompafîès  the 
Cylinder.  The  colours  with  which  each  of  thefe  Cylinders  are  ting’d,  feem 
partly  to  be  fupcrflcial,  and  fticking  to  the  out-fides  of  them  and  partly* 
to  be  imbib’d,  or  funck  into  the  fubftance  of  them  ;  for  Silk,  feeming  to 
be  little  elfe  then  a  dried  thread  of  Glew,  tnay  be  fuppos’d  to  be  very 
eafily  relaxt.and  loftened^by  being  fteeped  in  warm,  nay  in  cold,ifpene- 
trant,  juycesorliquors.  And  thereby  thofe  tindtures,  though  they  tinge 
perhaps  but  a  fmall  part  ofthe  fubftance,  yc  t  being  fo  highly  impregnated 
with  the  colour,  as  to  be  aîmoft  black  with  it,  may  leave  an  imprellion 
ftrong  enough  to  exhibite  the  defir’d  colour.  A  pretty  kinde  of  artifi- 
cialStuff  I  hâve  feen,  looking  almoft  like  tranfparent  Parchment,  Horn, 
or  Ifing-glafs,  and  perhaps  fome  fuch  thing  it  may  be  made  of,  which  be¬ 
ing  tranfparent,  and  of  a  glutinous  nature,  and  eafily  mollified  by  keep- 
inginvvater,  as  I  found  upon  trial,  had  imbibd,  and  did  remain  ting’d 
with  a  great  variety  of  very  vivid  colours,  and  to  the  naked  eye,  it  look’d 
very  like  the  fubftance  of  the  Silk.  And  I  hâve  often  thought,  that  pro- 
bably  there  might  be  a  way  found  ont,  to  make  an  artificial  glutinous 
compofition,  much  refembling,  if  not  full  as  good,  nay  better,  then  that 
ExcrementjOr  whatevcr  other  fubftance  it  be  out  of  which,  the  Silk-worm 
vvire-draws  his  clew.  If  fuch  a  compofition  were  found,  it  were  certain- 
ly  an  eafie  matter  to  find  very  quick  ways  of  drawing  it  out  into  fmall 
wires  for  ufe.  I  need  not  mention  the  ufe  of  fuch  an  Invention, nor  the  be- 
nefitthatis  likely  to  accrue  to  the  finder, they  being  fufficiently  obvious. 
This  hint  therefore,  may,  I  hope,  give  fome  Ingenious  inquifitive  Perfon 
an  occafion  of  making  fome  trials,  which  if  fuccefsfull,I  hâve  my  aim,  and 
I  luppofe  he  will  hâve  no  occafion  to  be  difpleas’d. 
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Obferv.  V.  Of  watered  Silks ,  or  S  tufs. 


Schem.  j.  *'  |“Hcre  are  but  few  Artficial  things  that  are  worth  oblerving  with  a 
rig.  i ■  Microfeope  ;  and  therelore  I  (bail  fpeak  but  briefly  concerning  them. 

For  the  Productions  of  art  are  fuch  rude  mifi  (hapen  things,  that  when 
view  d  with  a  Microfeope, there  is  little  elfe  obfervable,but  their  deformity. 
The  moft  curious  Carvings  appearing  no  better  then  thofe  rude  Ruffean 
Images  we  find  mention’d  in  Purchas,  where  three  notches  at  the  end  of  a 
Stick,  (food  for  a  face.  And  the  moft  fmooth  and  burnifh’d  furfaces  appear 
moft  rough  and  unpolifht  :  So  that  my  firlf  Reafbn  why  I  (hall  add  but  a 
few  obfervations  of  them,  is,  their  mif-fhapen  form  ;  and  the  next,  is  their 
ufelefsnefe.  For  why  fhould  we  trouble  our  felves  in  the  examination  of 
that  form  orfhape  (which  is  ail  we  are  able  to  reach  with  a  Microfeope') 
which  we  know  was  defign’d  for  no  higher  a  ufe,  then  what  we  were  able 
to  view  with  our  naked  eye?  Why  fhould  we  endeavour  to  difcover 
my  fteries  in  that  which  has  no  (uch  thing  in  it  ?  And  like  Rabbins  find  out 
Caballifms,  and  ænigmâs  in  the  Figure,  and  placing  of  Letters,  where  no 
fuch  thing  lies  hid  :  whereas  in  naturaliorms there  are  fomefofmall,  and 
fo  curious,and  their  defign’d  bufinefs  fo  far  remov’d  beyond  the  reach  of 
our  fight,that  the  more  we  magnify  the  ob  jeft,  the  more  excellentes  and 
myfteries  do  appear;  And  the  more  we  difcover  the  imperfections  of  our 
fenfes,  and  the  Omnipotency  and  Infinité  perfections  of  the  great  Crea- 
tour.  I  (hall  therefore  onely  add  one  or  two  Obfervations  more  of  artifi¬ 
cial  things,  and  then  corne  to  the  Treaty  concerning  fuch  matters  as  are 
the  Productions  of  a  more  curious  Workman.  One  of  thefe,(hall  be  that 
of  a  piece  of  water’d  Silk,  reprefented  in  the  fécond  Figure  of  the  third 
Scheme, asit  appear’d  through  the  leaftmagnifying  Glafs.  A  B.  fignifying 
the  long  way  of  the  Stuffland  C  D  the  broad  way.  This  Stufl,  it  the  right 
fide  of  it  be  looked  upon,  appears  to  the  naked  eye,  ail  over  fowaved, 
undulated,  or  grain’d,  with  a  curious,  thoughirregular  variety  ofbrigh- 
terand  darker  parts,  thatit  adds  no  fmall  gracefulnefs  to  the  dois  ot  it. 
It  isfo  known  a  propriety,  thatit  needsbut  little  explication,  but  it  is  ob- 
lêrvable,  which  perhaps  every  one  has  not  confidered,  that  thofe  parts 
which  appear  the  darker  part  ofthe  wave,  in  one  pofition  to  the  light,  in 
another  appears  the  lighter,and  the  contrary;and  by  this  means  the  undu- 
lations  become  tranfient,and  in  a  continuai  change, according  as  the  po¬ 
fition  of  the  parts  in  refpeCt  of  the  incident  beams  of  light  is  varied.  The 
reafon  of  which  odd  ph<cnometia.  to  one  that  has  but  diligently  examin’d 
it  even  with  his  naked  eye,  will  be  obvious  enough.  But  he  that  obferves 
it  with  a  Microfeope ,  may  more  eafily  perceive  what  this  Proteus  is ,  and 
how  it  cornes  to  change  its  lhape.  He  may  very  eafily  perceive,  that  it 
proceeds  onely  from  the  variety  of  the  Réfections  of  light,  which  is  caus’d 
by  the  various  fiape  of  the  Varticles,  or  little  protubérant  parts  of  the 
thread  that  compoie  the  furfacc  ;  and  that  thofe  parts  of  the  waves  that 
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appearthe  brighter, throw  towards  the  eye  a  multitude  of  fmall  refléti¬ 
ons  of  light,  whereas  the  darker  fcarce  afiotd  any.  The  reafon  of  which 
refleâion,  the  Microfcope  plainly  difcovers,  as  appcars  by  the  Figure.  In 
which  you  may  perceive,  thatthe  brighter  parts «f  the  furface  confift  of 
an  abundance  of  large  and  ftrong  refledions,denoted  by  a,a,a,d,  a ,  Sec. 
for  the  furfaces  of  thofe  threads  that  run  the  long  may ,  are  by  the  Mecha- 
nical  procefs  of  watering,  créas  d  or  anglecl  in  another  kind  of  pofture 
then  they  were  by  the  weàving  :  for  by  the  weaving  they  are  onely  bent 
round  the  warping  threads  5  but  by  the  watering,  they  are  bent  rpith  art. 
angle ,  or  elboro ,  that  is  in  Itead  of  lying,  or  being  bent  round  the  threads, 
as  in  the  third  Figure,  a,  a,  a,  a,  a ,  are  about  b, b, b  (b, b, b  reprefenttng  the 
ends,as  ’twere,  ofthe  crofs  threads, theÿ  are  bent  about)  they  are  créas' d 
on  the  top  of  thofe  threads,  with  an  angle,  as  in  the  fourth  Figure,  and 
that  with  ail  imaginable  variety;  fo  that, whereas  before  they  refleâed 
the  light  onely  from  one  point  of  the  round  furface,  as  about  e,  c,  c,  they 
now  when  water’d,  refleâ  the  beams  from  more  then  half  the  whole  fur- 
face,as  de,  de,  de,  and  in  other  p'oftures  they  return  no  refleâ  ion  s  at  ail 
from  thofe  furfaces.  Hence  in  one  pofture  they  compofe  the  brighter 
parts  of  the  waves, in  another  the  darker.  And  thefe  refleâions  are  alfa 
varied,according  as  the  particular  parts  arevarioufly  bent.  The  reafon 
of  which  creafing  we  fhall  next  examine;  andhere  wernuft  fetch  our  in¬ 
formation  from  the  Mechanifm  or  manner  of  proceeding  in  this  operation  ; 
which,  as  I  hâve  been  inform'd,  is  no  other  then  this. 

They  double  ail  the  Stuff  that  is  to  be  water’d,  that  is,they  ereafo  it  juft 
through  the  middle  of  it,  the  whole  length  of  the  piece,  leaving  the  l  ight 
fide  of  the  Stuff  inward,  and  placing  the  two  edges,  or  filvages  juft  upon 
one  another, and, as  near  as  they  can, place  the  wale  fo  in  the  doubling  ofit, 
that  the  wale  of  the  one  fide  may  lie  very  near  parallel,  or  even  with  the 
waleof  the  other  ;  for  the  nearer  that  pofture  they  lie,  the  greaterwill 
the  watering  appear  ;  and  the  more  oblique!y,or  acrofs  to  each  other  they 
lie,the  fmaller  are  the  waves.  Their  wayfdr  folding  it  for  a  greatwale 
is  thus  :  they  take  a  Pin, and  begin  at  one  fide  of  the  piece  in  any  wale, and 
fo  moving  it  towards  the  other  fide,  thereby  direâ  their  hands  to  the  op- 
pofite  ends  ofthe  wale,  and  then,  as  near  as  they  can,  place  the  two  op- 
pofite  ends  of  the  famé  wale  together,  and  fo  double,  orfold  the  whole 
piece,  repeating  this  enquiry  with  a  Pin  at  every  yard  or  two’s  diftance 
through  the  whole  length  ;  then  they  fprinkle  it  with  water,and  fold  it  the 
longways,  placing  between  every  fold  a  piece  of  Paftboard,  by  which 
means  ail  the  wrong  fide  of  the  water’d  Stuff  becomes  flat,  and  with  little 
wales,  and  the  wales  on  the  other  fide  become  the  more  protubérant  ; 
whencethecreafingsorangularbendings ofthe  wales  become  the  more 
perfpicuous.  Having  folded  it  in  this  manner, they  place  it  with  an  inter- 
jacent  Paftboard  into  an  hot  Prefs,  where  it  is  kept  very  violently  preft, 
till  it  be  dry  and  ftiff  ;  by  which  means,  the  wales  of  either  contiguous 
fïdes  leave  their  own  impreflions  upon  each  other ,  as  is  very  mani- 
feft  by  the  fécond  Figure,  where  ’tis  obvious  enough,  that  the  wale  of  the 
piece  A  B  C  D  runs  parallel  between  the  pricked  fines  ef,  ef,  ef,  and  as 
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manifefl  to  difcern  the  impreffions  upon  thefe  wales,  left  by  thofe  that 
were  preft  upon  them, which  lying  not  exaftly  parallel  with  them,but  a  lit- 
tle  athwart  thcm  ,  as  is  denoted  by  the  lines  of>  o  o  o,gh,  gh.gh,  betWeen 
which  the  other  wales  did  lie  paralleRthey  are  fo  varioully,and  irregular- 
ly  creas’d  that  being  put  into  that  lhape  vvhen  wet,and  kept  fo  till  they  be 
drie,  they  fo  fet  each  others  threads,  that  the  Moldings  remain  almofl  as 
long  as  the  Stuff  lads. 

Henceitmayappear  to  any  one  that  attentively  confiders  the  Figure, 
why  the  parts  of  the  wale  a,  a,  a^a,  <t,d,  fhould  appear  bright  ;  and  why 
the  parts  b,  b,  b,  b,  b ,  b ,  fhould  appear  fhadowed,  or  dark;  why  fome,  as 
d,d,d,d,d,d,  lhould  appear  partly  light,and  partly  dark  :  the  varietiesof 
which  refleftions  and  (hadows  are  the  only  caufe  of  the  appearance  of  wa- 
tering  in  Silks,  or  any  other  kind  of  Stufis. 

From  the  variety  of  refleftion,  may  alfo  be  deduc’d  the  caufe  why  a 
fmall  breez  or  gale  of  wind  ruffling  the  furface  of  a  fmooth  water,  makes 
it  appear  black  5  as  alfo, on  the  other  fide,  why  the  fmoothing  or  burnifh- 
ing  the  furface  of whitened  Silver  makes  it  look  black  ;  and  multitudes  of 
other  phænomena  might  hereby  be  fol v’d,  which  are  too  many  to  be  here 
infifled  on. 


Obferv.  VI.  Of  fmall  Glafs  Canes. 

Schcm,  4.  «r-Hat  I  might  be  fâtisfi’d,  whether  it  were  not  poffible  to  make  an 
J_  Artificial  pore  as  fmall  as  any  Natnral  1  had  yet  found,  I  made  fe- 
veral  attemps  with  fmall  glafs  pipes,  melted  in  the  flame  of  a  Lamp,  and 
then  very  fiddenly  drawn  outinto  a  great  length.  And,  by  that  means^ 
without  much  difficulty,  1  was  able  to  draw  fome  almofl:  as  fmall  as  a 
Cobtveb,  which  yet,  with  the  Microfcope ,  I  could  plainly  perceive  to  be 
perforated ,  bothby  looking  on  the  eW/of  it,and  by  looking  omt  againjl 
the  light  ;  which  was  much  the  eajier  roay  to  determme  whether  it  were 
folid  or  perforated  ;  for,  taking  a  (mall  pipe  ot  glafs,  and  clofing  one 
end  of  it,  then  filling  it  halffull  ofwater,  and  holding  it  againjl  the  light, 
I  could,  by  this  means,  very  eafily  find  what  was  the  differing  afpeâ  of  a 
f0lid  and  a  perforated  piece  of  glafs;  and  fo  eafily  diAinguifh,  without 
feeing  eitherend,  whether  anyCyWerof  glafs  I  look 'don,  were  a  folid 
(iici,  or  a  hollow  cane.  And  by  this  means,!  could  alfo  prefently  judge  of 
any  fmall  filament  of  glafs,  whether  it  were  hollorv  or  not ,  which  would 
hâve  been  exceeding  tedious  to  examine  by  looking  on  the  end.  And 
many  fuch  like  ways  I  was  fain  tomake  ufe  of,  in  theexamining  of  di¬ 
vers  other  particulars  related  in  this  Book,  which  would  hâve  been  no 
eafie  task  to  hâve  determined  meerlybv  the  more  common  way  cf  look¬ 
ing  on,  orviewing  the  Objeft.  For,  ifwe  conlider  firft,the  very  faint 
lifht  wherewith  the  objeft  is  enlightened,  whence  many  particles  ap¬ 
pear  opacous,  which  when  more  enlightned,  appear  very  tranfparent,  fo 
that  I  was  fain  to  détermine its  tranjparency  by  one  glafs.  and  \ts  texture 
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oftheir fmalnefs,  3.  Th e  difficulty  offinding  thé  defired  point,  and  of 
placing  it  fo,  as  to  refleâ  the  light  conveniently  for  the  Inquiry,  Laftly, 
ones  being  able  to  view  it  but  with  one  eye  at  once,  they  vvill  appear  no 
ffnall  objiru&ions,  nor  are  they  eafily  removd  without  many  contrivan- 
ccs.  But  toprcceed,  I  could  not  fînd  that  water,  or  fome  deeply  tingd 
liquors  would  in  fmall  ones  rife  fo  high  as  one  wouldexpeft  }  and  the 
highejl  I  hâve  found  it  yet  rife  in  any  of  the  pipes  I  hâve  trycl,  was  to 
2 1  jmhes  above  the  level  of  the  water  in  the  veliel  :  for  though  I  found 
that  in  the  fmall  pipes  it  would  nimbly  enter  at  firft,  and  run  about  6  or 
7  tnchcs  upwards$  yet  I  found  it  then  to  niove  upwards  fo  jlow,  that  I 
hâve  not  yet  had  the  patience  to  obferve  it  above  that  height  of  21  in- 
ches  (and  that  was  in  a  pretty  large  ripe ,  in  comparildn  of  thofe  I  for- 
merly  mentioned  j  for  I  could  oblerve  the progrefs  of  a  very  deep  ting’d 
liquer  in  it  with  my  nahed  eye ,  without  much  trouble  5  whereas  many  of 
the  other  pipes  were  fo  very  fmall ,  thatunlels  in  a  convenient  pojîure  tothe 
light,  I  could  not  perceive  the  ni  :)  But  ’tis  very  probable,  that  a  greater 
patience  and  ajjiduity  rnay  difcover  the  liquors  to  rife,  at  leaft  to  remain 
Jujpcnded,  at  heights  that  I  fhould  be  loath  now  evento  ghefs  at,  if  at 
leaft  therebe  any  proportion  kept  between  the  height  of  the  afcending 
liquor,  and  the  bignefs  of  the  holes  of  the  pipes. 

An  Attempt  for  tbe  Explication  of  this  Expriment. 

My  Conjecture,  That  the  une  quai  height  of  the  Jurfaces  of  the  water , 
proceeded  front  the  greater  prejjure  mode  upon  the  water  by  the  Air  ,, 
without  the  ripes  ABC,  then  by  that  within  them ,  I  fhall  endeavour  to 
confirm  fi  om  the  truth  of  the  two  following  rropofitions  : 

The  firft  of  which  is,  That  an  unequalprejjure  of  the  incumbent  Air , 
will  caufe  an  unequal  height  in  the  water  s  Surfaces. 

And  the  fécond  is,  That  in  this  experiment  there  is  fuch  an  unequal 
prejjure. 

That  the  firft  is  true,  the  following  Experiment  will  évincé.  For  if 
yoti  takeany  Veliel  fo  contrived,  as  that  you  can  at  pleafure  either  in- 
crcafe  or  dintinijh  the  prejjure  of  the  Air  upon  this  or  that  part  of  the  Su¬ 
perficies  of  the  water,  the  cquality  of  the  height  of  thofe  parts  vvill  prè¬ 
le  ntl  y  b elojl-,  and  that  part  of  the  Superficies  that  fuftains  the  greater  prefi 
fitre.'w'ûl  be  inferior  to  that  which  undergoes  the  lefs.  A  fit  Veflèl  for 
this  purpofe,  will  bean  inverted  Glafs  Syphon ,  fuch  an  one  as  is  delcri- 
bed  in  the  Sixth  Figure.  For  if  into  it  you  put  Water  enough  to  fillitas 
high  as  AB,  and  gently  blow  in  at£>,  you  lhall  deprefs  the  Superficies  B, 
and  thereby  raij'e the  oppofite  Superficies^  to  a  conjtderable  height,  and 
by  gently Jucking  you  may  produce  clean  contrary  effedts. 

iNext,  That  there  is  fuch  an  unequal  prejjure,  I  lhall  prove  from  this, 

That  there  is  a  much  greater  incongruity  of  Air  to  Glafs, and jbme  other  Bedies, 


then  there  is  of  Water  to  the  famé. 
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By  Congruity,  1  me  an  a  property  of  a  flnid  Body ,  whereby  any  part  of  it 
is  readily  United  with  any  other  part,  eitherofit  Jelf  or  of  any  othcr  Simi- 
lar,fuid,  or  folid  body  :  And  by  Incongruity  a  property  of  a  fluid,  by  which 
it  is  hindred  front  uniting  voit  b  any  diJfimilar,jiuid,or folid  Body. 

This  lait  property,  any  One  that  hath  been  obfervingly  convenant 
about  fluid  Bodies,  cannot  be  ignorant  of.  For  (not  nowto  mention 
feveral  Chymical  Spirits  and  Oyls,  which  will  very  bardly,  if  at  ail  be 
brought  to  ntix  with  one  another  ;  infomuch  that  theremay  be  found 
fome  8  or  9,  or  more,  feveral  diftinCt  Liqucrs,  which fwimming  one  up- 
on  another,  will  not  prefently  mix)  weneed  feek  no  further  for  Exam¬ 
ples  of  thiskindin  jfei</r,thentoobfervethedn)/>.f  ç/Tfowfallingthrough 
the  air,  and  the  bubblcs  of  air  which  are  by  any  means  conveyed  under 
the  furface  of  the  router  ;  or  a  drop  of  common  S  a  lie  t  O// fwimming  upon 
water.  In  ail  which,  andmany  more  examples  of  this  kind  that  might 
be  enumerated,  the  incongruity  of  two  fluids  is  eahly  difeernable.  And 
as  for  the  Congruity  or  Incongruity  ofLiquids,  with  lèverai  kinds  obfirm 
Bodies,  they  hâve  long  fince  been  taken  notice  of,  and  called  by  the 
Names  of  Drinefs  and  Moifiure  (though  thefe  two  names  are  not  compre- 
henfive  enough,  beingcommonly  ufed  to  lignifie  only  the  adhering  or 
not  adhering  of  roater  to  fome  other  folid  Bodies^oï  this  kind  we  ma  y  ob- 
ferve  that  water  will  more  readily  roct finie  woods  then  others  ;  and  that 
water,  let  fall  upon  a  Featber,  the  vvhiter  fideofa  Colwort ,  and  fome 
other  leaves,  or  upon almoft  any  dujly,  untfuous,  or  refmous  fuperficies 
will  not  at  ail  adhère  to  them,  but  eafily  tumble  ojf  frorn  them,  like  a  folid 
Boni-,  whereas,  ifdropt  upon  Linnen ,  Paper, Clay,green  IVood ,  Scc.  it  will 
not  be  taken  off,  vvithout  leaving  fome  part  of  it  behind  adhering  to  them. 
So  guickcfdver,  which  will  very  bardly  be  brought  to Jïiclpto  any  vegeta- 
blebody ,  will  readily  adhéré  to,  and  nnngle  with,  feveral  clean  metalline 
bodies. 

And  that  we  may  the  better  finde  what  the  caufe  of  Congruity  and 
Incongruity  in  bodies  is,  it  will  be  requilîte  to  confider,  Firft,  wharisthe 
tufe  of fuidnefs  ;  And  this,  I conceive,  to  be  nothing  elfe  but  a  certain 
pulfe  or  Jhake  of  beat  ;  for  Heat  being  nothing  elfe  but  a  very  b  rtskyinà  ve- 
hement  agitation  of  the  parts  of  a  body  (as  I  hâve  ellwhere  made  proba- 
bable )  the  parts  of  a  body  are  thereby  made  fo  loofe  from  onc  another 
that  they  eafily  move  any  way ,  and  become  fluid.  That  I  may  explain 
this  a  little  by  a  grofs  Similitude,  let  us  fuppofeadifhof  fandYet  upon 
fome  body  that  is  very  much  agitated,  and  fhaken  with  fome  qniclg  and 
flrong  vibrating  motion, as  on  a  Miljîone  turn’d  round  upon  the  under  dont 
very  violently  whilftit  isempty^ôron  a  very  fHfflDrt/w-head, which  is  ve- 
hemently  or  very  nimbly  beaten  with  the  Drumfticks.  By  this  means. 
the  fand  in  the  difh,  which  before  lay  like  a  dull and  unaftive  body,  be- 
comesa  perf eàfluid-,  andye  cannofooner  make  a  bole  in  it  withyour 
finger,  butitis  immediately/4W  np  again,  and  the  upper  furface  of  it 
hvell'd.  Nor  can  you  bury  a  light  body,  asapieceof  Cork  under  it,  but 
it  prefently  emerges  or  froitus  as  twere  on  the  top;  nor  can  you  lay  a 
beavier  on  the  top  of  it,  asapieceofLead,but  it  is  immediately  buried 
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“  S*nd\  and,  C®  'twerc)  fînks  to  the  btmom.  Nor  can  you  make  a  hok 
in  the  fide  of  the  D1O1,  but  the  fànd  fhall  nm  ouï  of  it  to  a  levcl,  «ot  an 
0tvl0US  P™Perty  of  afluid  body,  as  faeb,  but  tfaïs  W  al! 

this  meerly  caufed  by  the  vehement  agitation  of  the  conteinitig  veflèl  ; 
forby  thts  means,  eachfi md  becomes  to  hâve  a  vibrative  or  dancine  mo- 
tton3  fo  as  no  other  heavier  body  can  rcji  On  it,  unlefi  fnfimïd  byfome 
other on  either  fide:  Nor wiil  it  fnffèr  any  Bodv  to  be  beneath  it  unlefs 
it  be  a  heamer  then  it  felfl  Another  Jnftnnee  of  the  ftran ee/oofenm 
nature  of  a  violent  jarnng  Motion,  or  aftrongand  nimble  vlbrati ve 
one,  we  may  hâve  frorn  a  pièce  of  iron  grared  onvery  ftrongly  with  à 
file  :  forifinto  thata  pin  be/mrWfo  firmand  hard,  that  thoufifo  It  has 
aconvement  head  toit.,  yet  it  canby  no  means  be  nhfcrèto W  by  the  fin- 
S'Tf  l  'y*  ‘VJ  you  attempt  to  unlcrew  this  whilft  grated  on  by  the  fik  it 

wllJ  °enfouuIld  t0  Vndoe  and  nirn  VCIT  The  ürft  of  thefe  Ex-amples 
manifetts,  how  a  body  aéhially  dividedmo  fmall  parts,  becomes  a  fiuid. 
And  the  latter  mamtefts  by  what  means  the  agitation  ofheat  foeafily 
bojens  and  unùes  the  parts  o ffolid  and firm  bodies.  Nor  need  we  fup- 
poleheat  robe  any  thing  elfe,  befidesfuch  a  motion  5  for  fuppofing  wé 
could  Mechanically  produce  fuch  a  one  quiebg and  Jlrong  enough,  we  need 
not  fpend/«e/  to  melt  a  body.  Now,  that  I  do  not  fpeak  this  altogether 
groundlefs,  I  mufi  refer  the  Reader  to  the  Obfervations  I  hâve  made  up- 
on  the  ünningfparksof  Steel,  forthere  he  fhall  find  that  the  Came  effefts 
are  produced  upon  fmall  chips  or  pareels  of  Steel  by  the  flme,  and  by  à 
quu\  and  violent  motion  5  and  if  the  body  of/kc/may  bethus  melted 
(as  I  there  lhew  îtmay)  I  think  we  hâve  little  realon  to  doubt  that  al- 
moft  any  other  may  not  alfo.  Every  Smith  can  inform  one  how  quickly 
bothhts  File  and  the  Iron  grows  hot  with  filitig,  and  if  you  rub  almoit 
any  tveohard  bodies  together,  they  will  do  the  famé  :  And  we  know 
that  a  iufncient  degree  of  beat  caufès fluidity,  in  (orne  bodies  mueh  foon- 
er,  and  111  others  later  ;  that  is,  the  parts  of  the  body  offome  are  fo  bote 
nom  one  another,  andfo  unapttocohere,  and  fo  Minute  atid  littlé,  thata 
voryjmall  degree  of  agitation  keeps  them  always  in  the  date  offluidity. 
Or  this  ki  nd,  Iluppofê3  the  Æther^  that  is  the  medium  or  fiaid  bodÿ5  in 
which  ail  other  bodies  do  as  it  werc  fwim  and  movc$  and  paiticularly 
the  which  feems  nothing  elfe  but  a  kind  of  t induré  or fohttion  of  ter- 
ralliai  and  aqueous  parti  clés  dijjolv  d  into  it,  and  agitated  by  it,  iuft  as 
the  tinSure oîCocheneelh  nothing  but  fbme  finer  dijjohtblé  parts  of  that 
Concrète  lick  d  up  or  dijjolv  d  by  the  fuid  watet.  Ànd  from  this  Notion 
ol  it,  we  may  eafily  give  a  more  Intelligible  reafon  how  the  Air  becomes 
10  capable  ofit<îre/vîr7/6i«  and  Condensation.  For,  as  in  tmüuresymc  grain 
ot  fom ejlrongly  tinging  fubftance  may  fenfibty  colour  fome  hundred  thou- 
(and  grains  of  appropriated  Liquors,fo  as  every  drop  of  it  has  its  proportio- 
nate  mare,  and  be  fenfibly  ting  d,  as  I  hâve  tiy'd  both  with  Logwood 
and  Cocheneel  :  And  as  fome  few  grains  of  Sait  is  able  to  infeft  as 
great  a  quantity,as  may  be  found  by  précipitations^  though  not  foeafily 
by  the jight  or  ajte  ;  fo  the  Air .  which  feems  to  be  but  as  ’tvvere  a  tin&nre 
or Jahne  JitbJiance.  dijjolv  d  and  agitated  by  the  jhnd  and  agil  Ætherynaydif- 
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perfe  and  expand  it  felf  into  a  vaft  fpace ,  if  it  hâve  room  enough,  and 
infedt  as  it  were,every  part  of  that  fpace.  But, as  on  the  other  fide,if  there 
be  but  fotno  feto  grains  of  the  liquor,  it  may  extrait  ail  the  colour  of  the 
tinging  fubftance ,  and  may  dijjolve  ail  the  Sait,  and  thereby  become 
much  more,  impregnated  with  tholè  fubftances,  fo  may  ail  the  air  that  fuf- 
ficed  in  a  ranfyd  flate  to  fill  fome  hundred  thouftud  fpaces  of  Æther,  be 
compris’ d  in  only  <7»e,but  in  a  pofition  proportionable  detife.  And  though 
we  hâve  not  yet  found  out  fuch  firawers  for  T'indures  and  Salts  aswe 
hâve  for  the  Air,  being  yet  unable  to  feparate  them  from  their  diffolving 
liquors  by  any  kind  of  filtre,  without  précipitation,  aswe  are  able  to  fe¬ 
parate  the  Air  from  the  Æther  by  Clafs,  and  feveral  other  bodies.  And 
though  we  are  yet  unable  and  ignorant  of  the  ways  of  pnecipitating  Air 
out  of  the  Æther  as  we  can  Tinéhtres,  and  Salts  out  of  feveral  dijjohents 5 
yet  neither  of  thefe  feeming  impolfible  from  the  nature  of  the  things,  nor 
fo  improbable  but  that  fome  happy  future  induftry  may  find  out  ways  to 
etîeCt  them  nay,  further,  fmce  we  find  that  Nature  does  really  perform 
(though  by  whatmeanswe  are  not  certain)  both  thefe  aûions,  namely, 
by  pracipitating  the  Air  in  Rain  and  Dews,  and  by  fupplying  theStreams 
and  Riversofthe  World  with  frefh  water,  firain'd  through  fecret  fub- 
terraneous  Caverns:  And  fince,  thatin  very  many  other propriétés rhey 
do  fo  exaftly  feem  of  the  famé  nature  ;  till  further  obfervations  or 
tryals  do  inform  us  of  the  contrary ,  we  may  fafely  enough  conclude  them  of 
the  famé  kind.  For  it  feldom  happens  that  any  two  natures  hâve  fo  ma¬ 
ny  properties  coïncident  or  the  famé,  as  I  hâve  obferv'd  Solutions  and 
Air  to  hâve,  and  to  be  different  in  the  reft.  And  therefore  I  think  it  nei¬ 
ther  impcfible}  irrational,  nay  nor  di fi  cuit  to  be  able  to  preditt  what  is 
likely  tohappenin  other  particulars  alfo,  befidesthofe  which  Obfervation 
or  Experiment  hâve  declared  thus  or  thus  ;  efpecially,  if  the  circitm- 
fiances  that  do  often  very  much  conduce  to  the  variation  of  the  effefts  be 
duly  weigh’d  and  confulerd.  And  indeed,  were  there  not  a  probability  of 
this,  our  inquiries  would  be  endlef:  our  tryals  vain ,  and  our  greateff  in¬ 
ventions  would  be  nothing  but  the  meer  produis  of  chance ,  and  not  of 
Reafon  j  and,  like  Mariner  s  in  an  Océan,  deftitute  both  of  a  Compajs  and 
the  fight  of  the  Celefialguids ,  we  might  indeed,  by  chance ,  Steetdire&ly 
towards  our  defired  Fort,  but  tis  a  thouftud  to  one  but  we  mifs  our  aim. 
But  to  proceed,  wemay  hence  alfo  give  a  plain  reafon,  how  the  Air  cornes 
to  be  darkned  by  clouds ,  &c.  which  are  nothing  but  a  kind  of  précipitati¬ 
on  ,  and  how  thofo précipitations  fall  down  in  skorvrs.  Hence  alfo  could 
I  very  eafily,  and  1  think  truly,deduce  the  caufeof  the  entions  fixangu- 
lar  figures  ofSnow,  and  the  appearances  of  EIaloes,&c.  and  the  ludden 
thickning  of  the  Sky  with  Clouds,  anàthe  vanijhing  and  difappearing  of 
thofe  Clouds  again  y  for  ail  thefe  tliings  may  be  very  eafily  imitatcd  in  a 
glafs  of  liquor. yvnh  fome  Uight  Chymical préparations  as  I  hâve  often  try  d, 
and  may  fomewhere  elfe  more  largely  relate,  but  hâve  not  now  time  to 
fet  them  down.  But  to  proceed,  there  are  other  bodies  that  confifl  of 
particles  more  Grofi,  and  of  a  more  apt  figure  for  cohe(ion3  and  this  re- 
cpxitçsa  fomewhat  greater  agitation  ;  fuch,  I  fuppofe  S.  fermentedvinous 
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Spirits,  lèverai  Chymical  Oils,  which  arc  much  ofkin  to  tholê  Spirits,  &c„ 
Others  yet  require  a  greater,  as  mater ,  and  fo  others  much  greater ,  for  al- 
mofi  infinité  degrces:  For,  I  fuppoie  there  are  very  fiera  bodies  in  the 
world  that  may  not  be  made  aliquatenus  flüid,  by  fiorne  or  other  degree  of 
agitation  orheat. 

Having  thereforein  fhort  fet  down  my  Notion  of  aFluid  body,  I  corne 
in  the  next  place  to  confider  what  Congruity  is  5  and  this,  as  I  laid  before, 
being  a  Relative  propcrty  of  a  fluid,  whereby  it  may  be  faid  to  be  like  or 
unlikg  tothis  or  that  other  body,  whereby  it  does  or  does  not  mix  with 
thisor  that  body.  We  willagainhave  recourfe  to  our  former  Experi- 
ment,  though  but  a  rude  one  5  and  here  if  we  mix  in  the  dilh fieveralkinds 
oflânds,  fome  oïbigger,  others  of  lefis  and  finerbulks,  we  (hall  find  that 
by  the  agitation  the  fine  fond  will  ejeCl  and  throrv  ont  of  it  felf  ail  tholè 
bigger  bulks  of  fmall flottes  and  the  like,  and  thofe  will  be  gathered  toge- 
ther  ail  into  one  place  ;  and  if  there  be  other  bodies  in  it  of  other  natures, 
thofe  alfo  will  befiep arated  into  a  place  by  themfelves,and  nnitedor  tum- 
bled  up  together.  And  though  this  do  not  corne  up  to  the  highejl  proper- 
ty  oïCongruity ,  which  is  a  Cohæfion  of  the  parts  of  the  fluid  together,  or 
a  kind  of  attra&ion  and  tenacity ,  yet  this  does  as  ’twere  Jhadorv  it  out, 
and  (omewhat  refemble  it;  for  jufi  after  the  famemanner,  I  fuppofe 
the  p ulfe  of  heat  to  agitate  the  fmall  parcelsof  matter,  and  thofe  that  are 
of  a  li\ç  bignefi,  and  figure,  and  matter, viWX  hold,  or  dance  together,  and 
thofe  which  areof  a  differing  kind  will  be  thrujl  or  Jhovd  outfrombe- 
tween  them;  for  particles  that  are  ail  fimilar ,  will,  like  fo  many  eqttal 
mufical firings  eqttally  firetcht ,  vibrate  together  in  a  kind  of  Harmony  or 
ttnifion  ;  whereas  others  that  are  dijjimilar ,  upon  what  account  foever,un- 
lefs  the  difproportion  be  otherwife  counter-ballanc’d,  will,  like  fomany 
firings  ont  of  tune  to  thofe  unifons,  though  they  hâve  the  famé  agitating 
pulfe ,  yet  make  quite  differing  kinds  of  vibrations  and  rcpercujjions ,  iô  that 
though  they  may  be  both  mov'd,yet  are  their  vibrations  fo  different ,  and 
fo  untund,  as  ‘twere  to  each  other,  that  they  c refis  and  jar  againft  each 
other,  and  confequently,  cannot  agréé  together,  but  fly  bac  Ig  from  each 
other  to  their  fimilar  particles.  Now,  to  giveyou  an  infiance  how  the 
difproportion  of  (ome  bodies  in  one  refpeft,  may  b t  counter-ballanc’d  by 
a  contrary  difproportion  of  the  (ante  body  in  another  refpeft,  whence  we 
find  that  the  fubtil  vinotts  jpirit  is  congruous ,  or  does  readily  mix  with  ma¬ 
ter,  which  in  many  properties  is  of  a  very  differing  nature,  we  may  con¬ 
fider  that  a  unifion  may  be  made  either  by  two firings  of  the  famé  bignefis, 
length,  and  tenfion,  or  by  two  firings  ofthe  famé  bignefi. but  of  differing 
length,  and  a  contrary  differing  tenfion  ;  or  fiy.  by  two  firings  of  unequal 
length  and  bignefis,  and  ot  a  differing  tenfion,  or  of  eqnal  length,  and  diffe- 
ring  bignefs  and  tenfion,  and  lèverai  other  fuch  varieties.  To  which  three 
properties  in firings,  will  correfpond  three  propriétés  alfo  in  fiand,  or  the 
particles  of  bodies,  their  Matter  or  Subfiance,  their  Figure  or  Shape,  and 
their  Body  or  Bill  fi  And  from  the  varieties  of  thefe  three,  may  arifè  in¬ 
finité  varieties  in  fluid  bodies,  though  aWzgumteàbytbc  famé  pulfie  or  vi- 
brative  motion.  And  there  may  be  as  many  ways  of  making  Harmonies 
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and  Difcords  with  thefe,  as  there  may  be  with  mu  fie  al firings.  Having 
therefore  feen  what  is  the  caufe  of  Congruity  or  Incongruity,  thofe  rela¬ 
tive  properties  of  fluids,  we  may,  from  what  has  been  faid,  very  eafily 
colleft,  whatisth ereafin  of  thofe  Relative  propriétés  alfo  between  fiu- 
id  bodies  anàfiolid  for  fince  ail  bodies  conflit  of  particles  of  fuch  a  Sub- 
fiance ,  Figure,  and  Bulky  but  in  fome  they  are  United  together  more  firtn- 
ly  then  to  be  leofcned  from  each  other  by  every  vibrative  motion  (though 
I  imagine  that  there  is  nobody  in  theworld,  but  that  fome  degreeof  a- 
gitation  may,  as  I  hinted  before,  agitate  and  loofen  the  particles  fo  as  to 
make  them  fluid)  thofe  cohering  particles  may  v ibrate  in  the  famé  man- 
ner  almoft  as  thofe  that  are  loofe  and  become  unifions  or  difcords ,  as  I 
may  fb  fpeak,  to  them.  Now  that  the  parts  of  ail  bodies,  though  never 
fo fiolid,  do  yet  vibrate,  I  think  vve  need  go  no  fnrther  for  proof,  then 
that  rfZ/bodies  hâve  fome  degrees  of  beat  in  them,  and  that  there  has  not 
been  yet  found  any  thmgpcrfecîly  cold:  Nor  can  I  believe  indeed  that  there 
is  any  fuchthingin  Nature,  as  abody  whofe  particles  are  at  reS 7,  or  lazy 
and  unaftive  in  the  great  Theatre  of  the  World ,  it  being  quite  contrary  to 
the  grand  Oeccnomy  of  the  Uni  verfc.  We  fee  therefore  what  is  the  rea- 
fon  of  the  fiympathy  or  uniting  of  fome  bodies  together,  and  of  the  anti¬ 
pat  Isy  or  flight  of  others  from  each  other  :  For  Congruity  fcems  nothing 
elfe  but  a  Sympathy ,  and  Incongruity  an  Antipathy  of  bodies  ;  hence  finti- 
lar  bodies  once  united  will  not  eafily  part,  and  dijfimilar  bodies  once  dfi 
joyn  dvfiW  not  eafily  unité  again;  from  hence  may  be  very  eafily  deduc’d 
the  reafon  of  Ùiejufipenfion  of  mater  and  gpuicfifiiher  above  their  ufual fia- 
tion,asI  (hall  moreat  large  anon  fiicvv. 

Thefe  properties  therefore  (alwayes  the  concomitants  of  fluid  bodies) 
produce  thefe  following  vifible  Fffecls  : 

Firfl,  They  unité  the  parts  of  a  fluid  to  its  fimilar  Solid,  or  keep  them 
fieparate  from  its  dijji/nilar.  Flence  Quicfifilver  will  (as  we  noted  before) 
Stic  fi  to  Gold ,  Silver ,  Tin ,  Lead,  fkc.  and  unité  with  them  :  but  nWofffrom 
VVood ,  St one,  Glafis ,  Sec.  if  never  fo  little  fcituated  out  of  its  horizontal  le- 
vel $  and  mater  that  will  i vet fiait  and  dijjolve  it,  will  Jlip  off  from  Talion i, 
or  the  like,  without  at  ail  adhering  ;  as  it  may  likewife  be  obferved  to 
do  upon  a  dufiy  fuperficies.  And  next  they  caule  the  parts  of  homogène - 
al fiuid  bodies  readilv  to  adhère  together  and  nux,  and  of  heterogeneal,  to 
be  exceeding  averfie  thercunto.  Hence  we  find,  that  tmo  fmall  drops  of 
mater ,  on  any  fuperficies  they  can  roui  on,  will,  if  they  chance  totouch 
each  other,  readily  unité  and  nux  into  one  fi  drop  :  The  like  may  be  ob¬ 
ferved  with  two  fmall  Bomls  of  ®uicfifidver  upon  a  Table  or  Glafs,  pro- 
vided  their  furfaces  be  not  dufiy  -,  and  with  two  drops  of  Oyl  upon  fair 
vvater,  çfic.  And  further,  mater  put  unto  mine,fiilt  mater ,  vinegar ,  fipirit 
of  reine,  or  the  like,  does  immediately  (efpecially  if  they  be  lhaken  to¬ 
gether)  di/perjèitfelf  ail  over  them.  Hence,  on  the  contrary,  we  alfo 
find,  that  Oyl  ofTartar  poured  upon  gnticfifilver,  and  Spirit  ofi  Wine  on 
that  Oyl,  and  Oyl  ofTurpentine  on  that  Spirit ,  and  Air  upon  that  Oy/yhaugh 
they  be  lfopt  cloiêly  up  into  a  Bottle,  and  jhaken  never  fo  much,  they 
will  by  no  means  long  futfer  any  of  their  bigger  parts  to  be  United  or  in- 
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eluded  within  any  of  the  other  Liquors(by  which  recited  Liquors,mày  be 
plainly  enough  reprefented  the  Four  l’erip.itetical Elément*,  and  theihore 
fubtil  Æther  above  ali.)  F  rom  this  property ’tis,  that  a  drop  of  trdkr  cioes 
not  mingle  with,  or  vanilh  into  Air,  but  is  drive»  (by'that  Fluid  equally 
protrudingit  on  everyfide)  andforc’t  into  as  littlè  afpace  as  it  càtî  pofl 
iibly  be  contained  in,  namely,  into  a  Round  Globul e.  So  likewifé  h  lit- 
tle  Air  blown  undet  the  water,  is  United  or  thruft  into  a  B ttbèle  by  the 
ambient  water.  And  a  parcel  cf  gtuickzfilver  ehclofed  with  Air,  Mater, 
Or  almoft  any  other  Liqiior ,  îsformed  into  a  round  Bail. 

Now  the  caufe  why  ail  thefe  included  Fluids,  newly  mentioned,  ;or  a$ 
manyothersas  are  wholly  included  \vithin  a  heterogeneous  fluid,' hré 
not  exact !y  of  a  Spkcrical  Figure  (feeingthatif  caüfed  by  thefe  Pritttiples 
only,  it  could  be  of  no  other)  muft  proCeed  from  fothe  Other  kihd  of 
prejjure  againft  the  two  oppofite  flatted  fides.  This  advèntiiiotll  or  atri- 
dental  préparé  may  proceed  trom  divers  canfes ,  and  accordingly  îhùft  di- 
verflfie  the  Figure  of  the  included  heterogeneous  fluid  :  Forfeéingthat  a 
bodymay  be  included  elther  with  a  fluid  only,  or  only  withafoïid,  or 
partly  with  a  fluid,  andpartly  with  a  folid,  or  partly  with  otie  fluid,  artd 
partly  with  another  ;  there  will  be  found  a  vcty  great  variety  of  the  ter* 
minating  Jiirfaces ,  much  dilfering  from  a  Sphericàl ,  according  to  the  yari- 
ous  refiftance  or  prefiiire  that  belongs  to  each  of  thefe  encdmpaffirig  bo* 
dies. 

Which  Properties  may  in  general  be  deducedfrom  tWo  heads-,  vit. 
Motion ,  and  AdA  For,  either  this  Globular  Figure  is  altered  by  a  natu- 
ral Motion ,  fuch  as  is  Gravi  ty  -,  or  a  violent ,  fuch  as  is  any  accidentai  motion 
of  the  fluids,  as  we  fee  in  thé  wind  ruffling  up  the  water, and  the  pnrhngx 
of  Streams ,  and  fûammg  of  Catarraüs,  and  the  like.  Orthirdly,  By  the 
Reft ,  Firmnefs  and  Stability  of  the  ambient  Solid.  For  if  the  including 
Solid  be  of  an  angular  or  any  other  irregular  Form,  the  included  fluid  will 
be  near  of  the  like,  as  a  Pinr-Paf  full  ot  water, or  a  Blxdder  full  of  Air.  And 
next,  if  the  including  or  included  fluid  hâve  a  grzMev  gravity  one  than 
another,then  will  the  globular  Form  be  depreft  into  an  Elliptico-fpherical  : 
As  if,  for  example,  we  luppofe  the  Circie  A  B  C  D,  in  the  fourth  Figure, 
to  reprelent  a  drop  of  water ,  gmicl^fdver,  or  the  like,  included  with  the 
Air  or  the  like ,  which  lûppohng  there  were  no  gravity  at  ail  in  either  of 
the  fluids ,  or  that  the  contained  and  containing  were  of  the  famé  weight , 
vvould  be  equally  compreft  into  anexaftly  fphericalboày  (  the  ambient 
fluid  forcing  equally  againft  every  fide  of  it.  )  But  fuppoling  either  a 
gveater gravity  in  the  included ,  by  realon  whereof  the  parts  of  it  being 
prefl  from  A  towardsÆ,  and  therebythe  whole  put  into  motion ,  and 
that  motion  being  bindred  by  the  refiflance  of  th efubjxcent  parts  of  the 
ambient,  the  globular  Figure  A  D  B  C  will  be  depreft  into  the  Elliptico- 
fpherical ,  E  G  F  H.  For  the  lide  A  is  dctruded  to  E  by  the  Gravity,  and 
S  to  F  by  the  refiflance  of  the  lubjacent  medium  :  and  therefore  C  muft 
neceflàrily  be  thruft  to  G;  and  D  to  H.  Or  elfe,  fuppoling  a  gveztèr  gravi¬ 
ty  in  the  ambient ,  by  whofe  more  then  ordinary prejjure  againft  the  under 
lide  of  the  included  globule  ÿ.B  will  be  forced  to  F ,  and  by  its  refiftance  of 
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the  motion  uprcards,  the  fide  A  will  be  deprefl  to  E,  and  therefore  C  being 
thruft  to  G  and  D  to  H  j  the  globular  Figure  bythis  meansalfo  will  be 
made  an  Elliptico-fpherical.  Next  if  a  fluid  be  included  partly  with  One, 
and  partly  with  another  fluid,  it  will  be  found  tobe  fhaped  diverfly  ,  ac- 
cording  to  the  proportion  of  the  gravity  and  incongruity  of  the  3  fluids 
oneto  another  :  As  in  the  fécond  Figure,  let  the  upper  M  MAtbe  Air,  the 
middle  L  MN  0  be  common  Oyl,  the  lovver  OOO  be  iVater,  the  Oyl 
willbe  form’d,  not into a  Jpherical  Figure,  fuch as  is reprefented  by the 
pricked  Line ,  but  into  fuch  a  Figure  as  L  M  N  O,  whofe  lide  L  M  N 
will  be  of  a  flatter  Elliptic al  Figure,  by  reafon  of  the  great  difproportion 
between  the  Gravity  of  Oyl  and  Air,  and  the  fide  L  O  M  ofarounder, 
becaufe  of  the  fmaller  différence  between  the  weight  of  Oyl  and  IVater. 
Laftly,Th  0  globular  Figure  vvillbechanged,if  the  ambient  be  partly  fluid 
and  partly  folid.  And  here  the  termination  of  the  incompafièd  fluid  to- 
wards  the  incompaffingisfhap’daccordingto  the  proportion  of  the  con¬ 
gruity  or  incongruity  of  the  fluids  to  the  folids ,  and  of  the  gravity  and 
incongruity  of  the  fluids  one  to  another.  As  fuppofe  the  fub  jacent  me¬ 
dium  that  hinders  an  included  fluids  defcent,be  a folid  ,  as  let  K  I,  in  the 
fourth  Figure,  reprefent  the  fmooth  fu  perfides  of  a  Table  ;  E  G  F  H,  a 
parcel  of  running  Mercury,  the  fide  G  F  Fl  will  be  more  flatted ,  ac- 
cording  to  the  proportion  of  the  incongruity  of  the  Mercury  and  Air  to 
the  IVood,  and  of  the  gravity  of  Mercury  and  Air  one  to  another  ;  The  fide 
G  E  H  will  likewife  be  a  little  more  depreft  by  reafon  the  fubjacent 
parts  are  now  at  reff,which  were  before  in  motion. 

Orfurtherinthe//j7>dF7^»re,  let  A  I  L  D  reprefent  an  including_/ü- 
lid  medium  of  a  cylindrical  lhape  (  as  fuppofe  a  fmall  Clafs  Jar  )  Let 
F  G  E  M  M  reprefent  a  contain’d  fluid,  as  water  -,  this  towards  the  bot- 
tom  and  fides,  is  figured  according  to  the  concavity  of  the  Glafs  :  But  its 
upper  Surface ,  (  whichby  reafon  of  its  gravity,  (  not  confidering  at  ail 
the  Air  above  it,  and  fo  neither  the  congruity  or  incongruity  of  either  of 
themto  the  Glafs)  fhould  beterminated  by  part  of  a  Sphère  whofe  dia- 
meter  fhould  be  the  famé  with  that  of  the  earth,  which  to  our  fenfe  would 
appear  a  ftraight  Line,  as  F  G  E,  Or  whichby  reafon  of  its  having  a 
greater  congruity  to  Glafs  than  Air  has,  (  not  confidering  its  Gravity  ) 
would  be  thruft  into  a  concave  Spbere,  as  C  H  B,  whofe  diameter  would 
be  the  famé  with  that  of  the  concavity  of  the  V eflèl  :  )  Its  upper  Surface, 
I  lay,  by  reafon  ofits  having  a  greater  gravity  thenthe  Air,  and  having 
likewife  a  greater  congruity  to  Glafs  then  the  Air  has,  is  terminated,  by  a 
concave  Elliptico-JphericalFigüte,  as  C  K  B.  For  by  its  congruity  it  eafily 
conforms  it  fëlf)  and  adhères  to  the  Glafs,  and  conftitutes  as  it  were  one 
containing  body  with  it,  and  therefore  fhould  thruft  the  contained  Air  on 
that  fide  it  touches  it, into  aj^er/rd/Figure,  as  B  H  C,  but  the  motion  of 
Gravity  depreftïng  a  little  the  Corners  B  and  C,  reduces  it  into  the  afore- 
faid  Figure  C  K  B.  Now  that  it  is  the  greater  congruity  of  one  of  the 
two  contiguous  fluids,theu  of  the  other,to  the  containing  fol/dyhat  caufês 
the  feparating  furfaces  to  be  thus  or  thus  figured  :  And  that  it  is  not  be¬ 
caufe  this  or  that  figurated  furface  is  more  proper,  natural,  or  peculiar  to 
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one  of  thefe  fluid  bodies.then  to  the  other, will  appear  from  this  ;  that  the 
famé  fluicls  will  by  being  put  iuto  differing  folids  ,  change  their Jùrfaces. 
For  the  famé  water ,  vvhich  in  a  Glafs  or  wooden  Veflèl  will  hâve  a  con¬ 
cave  furface  upwards,an d  will  ri  le  higher  in  a  fmaller  then  a  greater  Pipe, 
the  lame  water,  I  lay,  in  the  famé  Pipes  greafed  over  or  oyled,  will  pro¬ 
duce  quite  contrary  c  flcCts  ;  for  it  will  hâve  a  protubérant  and  convex  fur- 
face  upwards,  and  will  notrifefo  high  infmall,asin  bigger  Pipes  :  Nay, 
in  the  very  lame  lolid  Veflèl .  you  may  make  the  very  famé  two  contigu- 
ous  Liquids  to  alter  their  Surfaces  s  for  taking  a  Imali  Wine-glafi,or  fuch 
like  Veflèl,  and  pouring  water  gently  into  it,  you  lhall  perceive  the  fur- 
face  of  the  water  ail  the  way  concave ,  till  itrifeeven  with  the  top,  when 
you  lhall  find  it  ("if  you  gently  and  carefully  pour  in  more)  togrow 
very  protubérant  and  convex  ;  the  reafon  of  which  is  plain ,  for  that  the 
folid  fîdes  of  the  containing  body  are  no  longer  extended ,  to  which  the 
water  does  morereadily  adhéré  then  the  air;  but  it  is  henceforth  tobe 
included  with  air,  which  would  reduce  it  into  a  hémifphere ,  but  by  reafon 
ofits  gravity,  itisflatted  into  an  Ovdl.  gruicksilver  alfo  which  to  Glafs 
is  more  incongruous  then  Air  Ç  and  thereby  being  put  into  a  Glafi-pipe, 
will  not  adhéré  to  it,  but  by  the  more  congruous  air  will  be  forced  to  hâve 
a  very  protubérant  furface,  and  to  rife  higher  in  a  greater  then  a  lelîèr 
Pipe  )  this  guicksilver  to  clean  Métal ,  efpecially  to  Gold^Silver.Tin.Lead, 
&c.  Iron  excepted,is  more  congruous  then  Air  ,  and  will  not  only  fl ick  to 
it,but  hâve  a  concave  Surface  like  water,  and  rife  higher  in  a  lefs,  then  in  a 
greater  Pipe. 

In  ail  thefe  Examples  itis  évident,  that  there  isan  extraordinary  and 
adventitious  force ,  by  which  the globular  Figure  oi  the  contained  hetero - 
geneous  fluid  is  altered  ;  neither  can  it  be  imagined,  how  it  fhould  other- 
wife  be  of  any  other  f  igure  then  Globular  :  For  being  by'  the  heterogene - 
ous  fluid  equally  protruded  every  way,whatfoever  part  is  protubérant ,  will 
be  thereby  depref.  Front  this  caule  it  is,  that  in  itsefieftsit  does  very 
much  refemble  a  round  Spring  (fiich  usa  Hoopf  Foras  ina  round  Spring 
there  is  required  an  additional  prefure  againft  two  oppofite  lides,  tore- 
duce  it  into  an  Qval  F  orm ,  or  to  force  it  in  between  the  fides  of  a  Hole , 
whofe  Diameter  is  lefs  then  that  of  the  Spring ,  there  mufl  be  a  confidera- 
ble  force  or protrufon  againft  the  concave  or  mner  lîde  of  the  Spring  ;  So 
to  alter  this  fpherical conftituticn  of  an  included  fluid  body  ,  there  is  re¬ 
quired  more  preflùre  againft  oppofite  fides  to  reduce  it  into  an  OzW;  and, 
to  prels  it  into  an  Hole  lefs  in  Diameter  then  it  felf,  it  requîtes  a  greater  pro¬ 
trufon  againft  ail  the  other  fides.  What  degrees  of  force  are  requifite 
to  reduce  them  into  longer  and  longer  Ouais ,  orto  prels  them  into  lefs 
and  lefs  holes,  I  hâve  not  yetexperimentally  calculated  ;  but  thus  much 
by  experiment  I  find  in  general ,  that  there  is  alwayes  required  a  greater 
preflùre  to  clofe  them  into  longer  Ouais ,  or  protude  them  into  fmaller 
noies.  The  necellity  and  realonof  this,  were  it  requifite,!  could  eafily  ex- 
plain:  but  being  not  loncceflàry,  and  requiring  more  room  and  time 
then  I  hâve  for  it  at  prefent ,  I  lhall  here  omit  it";  and  proceed  to  fhew, 
that  this  may  be  prelently  found  true  ,  if  Experiment  be  made  with  a 
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round  Spring  (  the  way  of  making  which  trials  is  obvions  enough.  )  And 
with  the  fluid  bodies  of  Mercury,  Air,  &c,  the  way  of  trying  which,  will 
be  fomewhat  more  difficult  ;  and  therefore  I  lhall  in  brief  delcribe  it.  He 
therefore  that  would  try  with  Air ,  muft  firft  be  provided  of  a  Glafs-pipe, 
made  of  the  fhape  of  that  in  the  fifth  Figure  ,  whereof  the  fide  A  B,  re- 
prefents  a  ftraight  'Tube of  about  three  foot  long,  C,reprefénts  another 
part  of  it, which  confifts  of  a  round  Bubble  ;  lo  ordered,that  there  is  left  a 
pajjàge  or  h  oie  at  the  top ,  into  which  may  be  faftened  with  cernent  feveral 
JmaÜ  Pipes  of  determinate  cylindrical  cavities  :  as  let  the  hollow  of 
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There  may  be  added  as  many  more ,  as  the  Expérimenter  fhall  think  fit, 
with  holes  continually  decreafing  by  known  quantifies,  fo  far  as  his  fenfés 
are  able  to  help  him  ;  I  fay,  fo  far,  becaufe  there  may  be  made  Pipes  fo 
fmall  that  it  will  be  impofftble  to  perceive  the  perforation  with  ones  na- 
ked  eye,though  by  the  help  of  a  Microfcope ,  it  may  eafily  enough  be  per- 
ceived  :  Nay,  I  hâve  made  a  Pipe  perforated  from  end  to  end,  fo  fmall, 
that  with  my  naked  eye  I  could  very  hardly  fee  the  body  of  it,  infomttch 
that  I  hâve  been  ableto  knititup  intoa  knot  without  breaking  :  And 
more  accurately  examining  one  with  my  Microfcope ,  I  found  it  not  fo  big 
as  a  fixteenthpart  of  one  of  the  fmaller  hairs  of  myhead  which  was  of 
the  fmaller  and  finer  fort  of  hair,  fo  that  (txteen  of  thefe  Pipes  bound  fag- 
got-wife  together,  would  but  hâve  equalized  one fingle  hair ;  how  fmall 
therefore  muft  its perforation  be  ?  It  appearing  to  me  through  the  Micro- 
fcope  to  be  a  proportionably  thickcftded  Pipe. 

Toproceed  then,  for  the  trial  of  the  Experiment,  the  Expérimenter 
muft  place  the  Tube  A  B,  perpendicular,  and  ftll  the  Pipe  F  (  eemented  in¬ 
to  thehole  E  )  withwater,  but  leave  th e  bubble  C  full  of  Air ,  and  then 
gently  pouring  in  water  into  the  Pipe  A  B,  he  muft  obférve  diligently 
how  high  the  water  will  rife  in  it  before  it  protrude  the  bubble  of  Air  C, 
through  the  narrow  paflage  of  F,  and  dénoté  exaftly  theheightof  the 
Cylinder  of  water,  then  cementing  in  a  fécond  PipeasG,  and  filling  it 
withwater;  hemayproceed  as  with  the  former,  denotinglikewife  the 
heightof  the  Cylinder  of  water ,  able  to  protrude  the  bubble  C  through 
the  pafiage  of  G,  the  like  may  he  do  with  the  next  Pipe, and  the  next ,&c. 
asfarashe  isable:  then  comparing  the  feveral  heightsof  the  Cylinders, 
with  the  feveral  holes  through  which  each  Cylinder  did  force  the  air  ( ha- 
ving  due  regard  tothe  Cylinders  of  water  in  the  fmall  Tubes)  it  will  be 
very  eafie  to  détermine,  what  force  is  requifite  to  prefs  the  Air  in¬ 
to  fuch  and  fuch4  hole ,  or  (to  apply  it  to  ourprefent  experiment  ) 
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how  much  of  the  preflure  of  the  Air  is  takenoff  by  its  ingrefsinto  fmal- 
ler  and  fmaller  holes.  From  the  application  of  which  to  the  cntring  of 
the  Air  into  the  bigger  holc  of  the  Fejjel,  and  intothe  fmaller  hole  of  the 
ripe,  wefhall  clearly  find,  that  there  is  a  greater  prefliue  of  the  air  upon 
the  water  in  the  Vejjelot  greater  pipe,  then  there  is  upon  that  in  the  lefier 
pipe:  For  hncethe  preflure  of  the  air  every  way  is  found  to  beequal, 
that  is,  as  much  asis  able  to  prels  up  and  fuffain  a  Cylinder  of  guickyilver 
of  twofoot  and  a  half  high,  or  thereabouts;  And  fince  of  this  preflure 
fo  many  more  degrees  are  required  to  force  the  Air  into  a  fmaller  then 
into  a  greater  hole  that  is  full  of  a  more  congruous  fluid.  And  laffly, 
fince  thofe  degrees  that  are  requifite  to  préfs  it  in,  arethereby  taken  off 
from  the  Air  vvithin  ,  and  the  Air  within  left  with  fo  many  degrees  of 
preiiure  lefs  then  the  Air  without  it  vvill  follow,  that  the  Air  in  the  lefs 
Tube  or  pipe  ,  vvill  hâve  lefs  preflure  againfl:  the  fuperficies  of  the  mater 
therein,  then  the  Air  in  the  bigger  :  which  vvas  the  minor  Propofitiûn  to 
be  provcd. 

The  Conclufion  therefore  vvill  neceflârily  follow,  t>i%.  That  this  une- 
qual  preflure  of  the  Air  caufed  by  its  ingrc  f  into  unequal  holes ,  is  a  caufe  fuffi- 
cieut  to produce  this  effet}  ,  without  thehelp  of  any  other  concurrent  -,  and 
therefore  is  probably  the  principal  (if  not  the  only)  qiufe  of  thefe  Vhceno - 
tnena. 

This  therefore  being  thus  explained ,  there  vvill  be  divers  Phœnomenà 
explicable  thereby,  as,  the  rifing  of  Liquors  in  a  Filtre ,  the  rifing  of  Spirit 
of  W/nc,  Oyl,  melted  Tallow,  &c.  in  t fie  Week,  of  a  Lamp,  (  though  made 
of  fmall  iFire,  Threeds  of  Asbejîus,  Strings  of  Glafs,  or  the  like  )  the  rifing 
of  Liquors  in  a  Spunge,  piece  of  Bread,Sand,  &c.  perhaps  alfo  the  afcend- 
ing  of  the  Sap  in  Trees  and  Plants,  through  their  fmall,  and  fome  of  thon 
imperceptible  pores,  (of  which  I  hâve  faid  more,  on  another  occafion  )  at 
leaft  the  pafling  of  it  out  of  the  earth  into  their  roots,  And  indeed  up¬ 
on  the  confideration  of  this  Principle ,  multitudes  of  other  ufes  of  it  oc- 
Curfld  tome,  which  I  hâve  not  yetfo  wellexamined  and  digefted  as  to 
propound  for  Axioms ,  but  only  as  guéries  and  Conjectures  which  may 
ferve  as  hints  toward  fome  further  difeoverics , 

As  firfl,  Upon  the  confideration  of  the  congruity  and  iticongruity  of  Bo- 
dies,as  to  touch,  I  found  alfo  the  like  congruity  and  incongruity  f  if  I  may 
fo  Ipeak  )  as  to  thc'Iranfwitting  of  the  Rares  of  I.ight  :  For  as  in  this  re¬ 
gard,  water  (  not  now  to  mention  other  Liquors)  feems  nearer  of  affini- 
ty  to  Glafs  then  Air, and  Air  then  Quicksilvcr  :  vvhence  an  oblique  Ray  out 
of  Glafs,  will  pafs  into  water  withvery  littl erefrahtion  from  th cperpendi- 
cular,  but  none  out  of  Glafs  into  Air,  excepting  a  direct,  will  pafs  without 
a  very  great  refraction  from  the  perpendicular,  nay  any  oblique  Ray  un- 
der  thirty  degrees,  will  not  be  admitted  into  the  Air  at  ail.  And  guiclç 
fher  will  neither  admit  oblique  or  diredl:,  but  refledts  ail  5  feeming,  as  to 
the  tranfmittingof  the  Raies  of  Light,  to  beof  a  quitediffering  confti- 
tution,from  that  of  Air, Water, Glafs,  &c.  and  to  refemble  moft  thofe  opa- 
cous  and  ftrong  reflecting  bodies  of  Metals  :  So  alfo  as  to  the  property  of 
cohefion  or  congruity ,  Water  feems  to  keep  the  famé  order ,  being 
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more  congruous  to  Glafs  then  Air ,  and  Air  then  Quickfïlver. 

A  Second  thing  (  which  was  hinted  to  me,  by  the  coniideration  of  the 
included  fluids  globular  form  ,  caufed  by  the  protrufion  of  theambient 
heterogeneous  fluid  J  was,  whether  the  Thœnemena  of  gravity  might  not 
by  this  means  be  explaincd,by  fuppofing  the  Globe  of  Earth,  Water,  and 
Air  to  be  included  with  a  fluid ,  heterogeneous  to  ail  and  each  of  them, 
fo  fubtil ,  as  not  only  to  be  every  where  interfperfcd  through  the  Air,  Cor 
rather  the  air  through  it  )  but  to  pervade  the  bodies  of  Glafs ,  and  even 
the  dofefl  Metals ,  by  which  means  it  may  endeavour  to  detrude  ail  earth- 
ly  bodies  as  far  from  it  as  it  can  ;  and  partly  thereby,and  partly  by  other 
of  its  properties  may  move  them  towards  the  Center  of  the  Earth.  Now 
that  there  is  fome  fùch  fluid, I  could  produce  many  Experiments  and  Rea- 
iôns ,  that  do  fêem  to  prove  it  :  But  becaufe  it  would  ask  fome  time  and 
room  to  fet  them  down  and  explain  them,  and  to  confider  and  anfwer  ail 
the  Objeûions  Çmany  whereof  I  forefee  )  that  may  bealledged  againft 
it  ;  i  fhall  at  prelënt  proceed  to  other  ®t/e>-7e.r,contenting  my  felf  to  hâve 
here  only  given  a  hint  of  what  I  may  foy  more  elfwhere. 

A  Third  guery  then  was  ,  Whether  the  heterogeneity  of  the  ambient 
fluid  may  not  be  accounted  a  fecondary  caufe  of  the  roundnefs  ox  globular 
form  of  th egreater  bodies  of  the  world,fuch  as  are  thofe  of  the  Sun, Stars, 
and  Flanets ,  the  fubflance  of  each  of  which  feems  altogether  heterogene¬ 
ous  to  the  circum-ambient  fluid  æther  ?  And  of  this  I  fhall  lîiy  more  in  the 
Obfervation  of  the  IVloon. 

A  Fourth  was,  Whether  the  globular  form  of  the  fmaller  parcels  of 
matter  here  upon  the  Earth ,  as  that  of  Fruits ,  Vebbles ,  or  Fhnts  ,  &c. 
Ç  which  feem  to  hâve  been  a  Liquor  at  firft  )  may  not  be  caufed  by  the 
heterogeneous  ambient  fluid.  For  thus  vve  feethat  melted  Glafs  vvillbe 
naturally  formed  into  a  round  Figure  ;  fo  likewife  any  fmall  Parcel  of  any 
fufible  body  ,  if  it  be  perfeâly  enclofed  by  the  Air  ,  will  be  driven  into  a 
globular  Form  ;  and,whtncold,  will  be  found  a  folid  Bail.  'This  is  plainly 
enough  manifefted  to  us  by  their  way  of  making  Jhot  with  the  drops  of 
Lead 5  which  being  a  very  pretty  curiofity^nd  known  but  to  a  very  few, 
andhaving  the  liberty  ot  publifhing  it  granted  me,  by  that  Eminent  Vir- 
tuofo  Sir  Robert  Moray ,  who  brought  in  this  Account  of  it  to  the  Royal  So¬ 
ciety,  I  hâve  here  tranferibed  and  inferted. 


To  make  fmall  fhot  of  different  fizes  ;  Communicated  by  his 
Highnefs  P.  R. 

TAke  Lead  oui  of  the  Pigwhatquantity  youpleafe,  meltit  down , 
ftir  and  clear  it  with  an  iron  Ladle  ,  gathering  together  the 
blackifh  parts  that  fwim  at  top  like  feum,  andwhenyou  feetheco- 
lour  cf  the  clear  Lead  to  begreenijfjftut  no  fooner,ftrew  uponit  Auri- 
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pigméntum  powdered  accordingto  tbe  quantity  of  Lead  ^  about  ai 
much  as  mil  lye  upon  a  half  Crown  pièce  mil  fervefor  ëghteen  àr 
twenty  pound  weigbt  of  fome  forts  of  Lead  ;  others  mil  require  mo'regôr 
lejl.  After  tbe  Auripigmentum  vsput  in,fiir  tbe  Lead  mil f and  tbe 
Auripigmentum  mil  firme  :  wben  tbe  famé  vs  over-,  ta  fie  out  fonte 
of  tbe  Lead  in  a  Ladlebaving  a  lip  or  notcb  in  tbe  brïm  forconvetù- 
entpouringout  of  tbe  Lead^and being  mil rvarrned amongfithèmelted 
Lead ,  and xthh  a  fticfi  ma  fie  fitne  fingle  drops  of  Lead  trickje  'mt  of 
tbe  Ladle  into  rnter  in  a  G  lofs ,  xthich  iftbeyfall  to  berourid  and 
without  taïls ,  tbere  vs  Auripigmentum  enougb  put  in ,  andthe  temper 
of  tbe  beat  vs  right ,  otbervrife  put  in  more.  Tben  lay  trn  bals  cflron 
(  or  fome  moreproper  Iron-tool  made  on  purpofe  )  upon  a  Pdiloftva^ 
ter ^and  place  upon  tbern  a  round  Plateof  Copper ,  of  tbe  fizeand  figure 
qf  an  ordinary  large  Pewter  or  Silver  Trencher ,  tbe  bollow  whereofvs  to 
le  about  tbree  incbes  over ,  tbe  bottorn  lower  tben  tbe  brims  about  half 
an  inch^  pierced  rvith  thirtj,forty ,  or  more  fmall  ho  les;  tbe  fmaller  tbe 
holes  are ,  tbe  fmaller  tbe  pot  mille;  and  tbe  brim  vs  to  be  tbicker  tben 
tbe  bottomgto  conferve  tbe  beat  tbe  better. 

Tbe  bottorn  of  tbe  Trencher  being  fome  four  incbes  diflarrt  frum  tbe 
water  in  tbe  Pailjay  upon  it  fome  burning  Colesgo  fieep  tbe  Lead ihelt- 
ed  upon  it.  Thenmtb  tbe  bot  Ladle  ta  fie  L,ead  off  tbe  Pot  wbere  it 
jïands  melted ,  and  pour  it  foftly  upon  tbe  burning  Coles  over  tbe  bottom. 
qf  tbe  Trencher ,  and  it  mllimmediately  runthroughtbe  holes  into  tbe 
water  in  fmall  round  drops.  Thas  pour  on  new  Lead  Jlill  as  fafl  as 
itrunstbrough  tbe  Trencher  till  ail  be  done  ;  blowing  now  and  tben 
tbe  Coles  witb  hand-Bellows,  when  tbe  Lead  in  tbe  Trencher  coolsfo  as 
to  ftcp  frorn  running. 

Whilji  onepours  on  tbe  Lead ,  another  mufi ,  witb  anotbér  Ladle , 
thrufted  four  or  five  incbes  under  water  in  tbe  P  ail ,  catch  from  time 
to  time  fome  of  tbe  fbot,as  it  drops  dcrcvn ,  to  fee  tbe  fize  of  it ,  and  whether 
tbere  be  any  faults  in  it.  Tbe  greatefl  care  vs  to  fieep  tbe  Lead  upon 
tbe  Trencher  in  tbe  right  degret  of  beat  ;  if  it  be  too  cool ,  it  will  not 
run  tbrough  tbe  Trencher ,  though  it  jland  melted  upon  it  ;  and  this  vs  to 
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be  helped  by  blcmng  the  Coals  a  Unie  ,  or  pouring  on  new  Lead  that  h 
botter  :  but  tbe  cooler  the  Lead, the  larger  the  Shot ;  and  the  botter, the 
fmaller  ;  when  it  k  too  bot ,  the  drops  mil  crack,  and fy  ;  then  you 
mufi  flop  pouring  on  new  Lead,and  let  it  cool  ;  and  fo  long  as  you  ob- 
ferve  the  right  terrrper  of  the  beat ,  the  Lead mil  conjîantly  drop  into  very 
round  Shot,  without  fo  rnuch  as  one  with  a  tail  in  rnanypounds. 

When  ail  vs  dont. ,  takeyour  Shot  out  of  the  Pailof  water ,  and  put  it 
in  a  F rying-pan  over  the  fin  to  dry  them  ,  which  mujl  be  donc  warily , 
fiill  Jbaking  them  that  they  melt  not  ;  and  when  they  are  dry  you  may 
feparate  the  fma.ll  from  the great ,  in  Pearl  Sives  made  of  Copper  or 
Lattin  let  into  one  another,  into  as  many  fiz.es  as  you  pleafe.  But  if 
you  rvould  hâve  your  Shot  larger  then  the  Trencher  mafes  them  ,  you 
may  do.it  with  a  Stick. ,  makjng  them  trickje  out  of  the  Ladle ,  as  hath 
been  faid. 

If  the  Trencher  be  but  toucht  a  very  little  when  the  Lead  fops  from 
goingihrough  it ,  and  be  not  too  coolyt  will  drop  again ,  but  it  vs  better 
not  to  touch  h  at  ail.  At  the  melting  of  the  Lead take  care  that  there 
be  no  kindof  Oyl ,  Greafe ,  or  tbe  like,  upon  the  Pots ,  or  Ladies, or  Tren¬ 
cher. 

The  Chief  caufe  of  this  G lobular  Figure  of  the  Shot,  feems  tobethe 
Auripigmentum  ;  for,  as  foon  as  it  vs  put  in  among  the  melted Lead, 
it  lofes  its  foining  brightnefs ,  contraiïing  inflantly  a  grayifb  film  or 
skjn  upon  it,  when  you  fcurn  it  to  make  it  clean  with  the  Ladle.  So 
that  when  the  Air  cornes  at  the  falling  drop  of  the.  melted  Lead,  that 
skîn  conflriiïs  them  every  where  equally  :  but  upon  what  account,  and 
whether  this  be  the  true  caufe ,  is  left  to  further  difquifition. 


•  Much  after  this  famé  manner,  when  the  Air  isexcecdingcold  through 
whichit  paiïèsj  do  we  find  the  drops  of  Rain,  falling  from  the  Clouds, 
«tôngealed  into  round  Hait-ftonesby  the  freezing  Ambient. 

To  which  may  be  added  thisother known  Experiment,  That  if  you 
gently  letfall  a  drop  of  water  upon  fmall  find  or  dujl ,  you  (hall  find.  as  it 
were,  an  artificial  round  Jione  quickly  generated.  f  cannot  upon  this  oc- 
eafion  omit  the  mentioning  of  the  (frange  kind  of  Grain ,  which  ï  hâve 
obferved  ip  a  Jione  broughtfrom  Kettering  in  Northamptonfiire,  and  there- 
fore  called  by  Mafons  Keftering-Stone of  which  fee  theDefcription. 

Which 
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Which  b  rings  irito  my  mind  what  I  long  fince  obferved  iii  the  fiery  Sparks 
that  are  ftruck  ont  of  a  Steel.  For  having  a  great  defire  to  fee  what  was 
left  behind,  after  theSpark  was  gone  out,  I  purpofely  ftruck  fire  oFer  a 
very  white  pièce  of  Paper,  and  obferving  diligently  vvhere  ibme  confpi- 
cuous  fparks  went  out ,  I  found  a  very  little  black  fpot  no  bigger  then 
the  point  of  a  Pin,  which  throUgh  a  Microfcopé  appeated  ro  be  a  perfeft- 
ly  round  Bail,  lookingmuch  like  a  polilht  bail  of  Steel,  infomüch  that 
I  was  able  to  fee  the  Image  of  the  window  refleâed  from  it.  I  cannot 
here  ftay  (  having  donc  it  more  fully  in  another  place  )  to  examine  the 
particular  Realchs  of  it,  but  (hall  only  hint,  that  I  imagine  it  to  be  forne 
fmall  paiCel  of  the  Steel ,  which  by  the  violence  of  the  motion  of  the 
ftroke  (  moft  of  which  feems  to  be  impreft  upon  thofe  fmall  parcels  )  is 
made  fo  glowing  hot,  that  it  is  melted  into  a  Vitrum ,  which  by  the  ambi- 
ent  Airis  thruft  into  the  form  of  a  Bail. 

AFifth  thing  Which  I  thought  wôrth  Examination  was,  Whetherthe 
motion  ofallkind  of  Springs,  might  notbe  redueed  to  the  Principle 
whereby  the  included  htierogeneous  Jîuid  feems  to  bemoved  ;  or  to  that 
whereby  two  Solids,  as  Marbles,  or  the  like,are  thrufl;  and  kept  together 
by  the  ambient  flnicl. 

A  Sixth  thing  was,Whether  the  Riling  and  Ebullition  of  the  Water  out 
of  Springs  and  Fountains  (which  liemuch  higher  from  the  Centerof  the 
Earth  then  the  Superficies  of  the  Sea,  from  whence  it  feems  to  be  derived) 
may  net  be  explicated  by  the  riling  of  Water  in  a  Imaller  Pipe.-  For  the 
Sea-water  being  ftrained  through  the  Pores  or  Crannies  of  the  Earth,  is, 
as  it  were,  included  in  little  Pipes,  where  the  preflhreof  the  Air  has  not 
fo  great  a  power  to  refift  its  rifing  :  But  examining  this  way,  and  finding 
in  itfeveral  difticulties  almoft  irremovable,  I  thoughtupon  a  way  tha^t 
would  much  more  naturally  and  conceivably  explain  it,  which  wasby 
this  following  Experiment:  I  took  a  Glals-Tube,  of  the  form  of  that 
deferibed  in  the  fixth  Figure,  and  chuling  two heterogeveous  flnids ,  fuch 
as  Water  and  Oyl ,  Ipoured  in  as  much  Water  as  filled  up  the  Pipes  as 
highasAB,  then  puttingin  lomeOyl  into  the  Tube  AC,  I  depreft  the 
fuperficies  A  of  the  Water  to  E,  and  B  I  railêdto  G,  which  wasnot  fo 
highpcrpendieularly  as  the  fuperficies  of  the  Oyl  F,  by  the  fpace  F  I, 
wherefore  the  proportion  of  the  gravity  of  thelê  two  Liquors  was  a9 
G  H  to  F  E. 

This  Experiment  I  tried  with  feveral  other  Liquors ,  ànd  particularly 
withfrefh  Water  and  Sait  (  which  I  made  by  diflolving  Sait  in  warrri 
Water  )  which  two  though  they  arenothingheterogeneous,  yetbefore 
they  would  perfeftly  mix  one  with  another ,  I  made  trial  of  the  Experi¬ 
ment  .•  Nay,  letting  the  Tube  wherein  I  tried  the  Experiment  remain  for 
many  dayes ,  I  obferved  them  not  to  mix  ,  but  the  fuperficies  of  the  ffefh 
was  rather  more  then  lefs  elevated  above  that  of  the  Sait.  Novv  the 
proportion  of  the  gravity  of  Sea-water,  tothat  of  River-water,  accord- 
ing  to  Stcvimu  and  Varenius  ,  and  as  I  havefiuce  found  prettytrue  by 
making  trial  my  felf,  isas46.ro  45.  that  is,  46.  Ouncesof  the  fait  Wa- 

F  ter 
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ter  will  take  up  no  more  room  then  45.  of  the  frefh.  Or  reciprocalty 
45pintsof  falt-water  weigh  as  much  3546  of  frefh. 

But  Ifound  the  proportion  ofBrine  to  frefh  Water  tobenear  13  toi  2: 
Suppofing  therefore  G  H  M  to  reprefent  the  Sea,  and  F  I  the  height  of 
the  Mountain  above  the  Superficies  of  the  Sea,  F  M  a  Cavern  in  the 
Earth,  beginning  at  the  bottom  of  the  Sea,  and  terminated  at  the  top  of 
the  Mountain,  LM  the  Sand  at  the  bottom,  through  which  the  Water 
is  as  it  were  ftrained  ,  fo  as  that  the  frefher  parts  are  only  permitted  to 
tranfude,and  the  faline  kept  back  ;  if  therefore  the  proportion  of  G  M 
to  F  M  béas 45  1046,  then  may  the  Cylinder  of  Salt-vvater  G  M  make 
the  Cylinder  of  Frefh-water  to  rife  ashigh  asE,  and  torun  overat  N. 
I  cannothere  ftand  to  examine  or  confute  their  Opinion  ,  who  make  the 
depth  of  the  Sea,  below  its  Superficies ,  to  be  no  more  perpendicularly 
meafured  then  the  height  of  theMountains  above  it:  'Tis  enough  for 
me  to  fay,  there  is  no  one  of  thofe  that  hâve  aflèrted  it ,  hâve  experimen- 
tally  known  the  perpendicular  of  either  ;  nor  (hall  I  here  déterminé, whe- 
ther  there  may  not  be  many  other  caufes  of  the  feparation  of  the  frefh 
water  from  the  fait ,  as  perhaps  fome  parts  of  the  Earth  through  which  it 
is  to  pais ,  may  contain  a  Sait ,  that  mixing  and  uniting  with  the  Sea-falt, 
may  precipitate  it  5  much  after  the  famé  manner  as  the  Al^alizate  and 
Acid  Stilts  mix  and  precipitate  each  other  in  the  préparation  of  Tarta- 
rum  Vitriolatum.  I  know  not  alfo  whetherthe  exceeding  cold  (that 
muft  necefiàrily  be^  at  the  bottom  of  the  Water,  may  not  help  towards 
this  feparation  ,  for  we  find  ,  that  warm  Water  is  able  to  difiôlve  and 
contain  more  Sait ,  then  the  famé  cold  ;  infomuch  that  Brines  ftrongly 
impregnated  by  heat,  if  let  cooi ,  do  fuffer  much  of  their  Sait  to  fubfide 
and  cryffallize  about  the  bottom  and  fides.  I  know  not  alfo  whether 
the  exceeding  prefïure  of  the  parts  of  the  Water  one  againfianother, 
may  notkeep  the  Saltfrom  defeending  to  the  very  bottom ,  as  finding 
littie  or  no  room  to  infert  it  felf  between  thofe  parts ,  protruded  (b  vio- 
lently  together  ,  or  elfefqueeze  itupwads  into  the  fuperiour  parts  of  the 
Sea,  where  it  may  more  eafily  obtain  room  for  it  felf,  amongfi  the  parts 
of  the  Water,  by  reafon  that  there  is  more  heat  and  lels  prefïure.  To 
this  Opinion  I  was  fomewhat  the  more  induced  by  the  relations  I  hâve 
met  with  in  Geographical  fFriters,  of  drawing  frefh  Water  from  the  bot¬ 
tom  of  the  Sea  ,  which  is  Lit  above.  I  cannot  now  ftand  to  examine, 
whether  this  natural  perpétuai  motion  may  not  artificially  be  imitated  : 
Nor  can  I  ftand  to  anfwer  the  Objeûions  which  may  be  made  againft  this 
my  Suppofition  :  As,  Firft,  How  it  cornes  to  pafs,that  there  are  fometimes 
fait  Springs  much  higher  then  the  Superficies  of  the  Water?  And,  Se- 
condly,Why  Springs  do  not  run  fafter  and  ilower,  according  tothe  vary- 
ing  height  madeof  the  Cylinder  of  Sea-water,  by  the  ebbing  and  flow- 
ing  of  the  Sea  ? 

As  to  the  Firft,  In  fhort,  I  fay,  the  frefh  Water  may  receive  again  a 
faline  Tinclure  near  the  Superficies  of  the  Earth ,  by  paffing  through 
fome  fait  Mines ,  or  elfe  many  of  the  faline  parts  of  the  Sea  may  be  kept 
back,  though  not  ail. 


And 
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Andasto  the  Second  ,  The  famé  Springvn&y  be  fed  and  fupplyéd  by 
divers  Cavcrns,  coming  from  very  far  diftant  parts  of  the.S'e.t,  lbasthat 
it  may  in  one  place  be  high ,  in  another  lorp  water  $  and  fo  by  that  means 
the  Spring  may  be  equally  fupply'd  at  ail  times.  Or  elle  the  Cavern  may 
be  fo  ftraight  and  narrow ,  that  the  water  not  having  loready  and  free 
pallage  throughit,  cannot  upon  lo  (hort  and  quick  mutations  of  preflure, 
be  able  to  produce  any  fenfible  effeâ  at  fuch  a  diftance.  Befides  that 
to  confirm  this  hypothefis ,  there  are  many  Examples  found  in  Raturai  Hijlo- 
rianspî  Springs  that  doebbandflow  likethe  Sea  :  As  particularly, thofe 
recorded  by  theLeurned  Camden,  and  after  him  by  Speed,  to  befbund  in 
this  Ijland:  One  of  which, they  relate  to  be  on  the  Top  of  a  Mountain, 
by  the  fmall  Village  liilkgn  in  Flintfinre  ,  Maris  œmvlus  qui  Jlatis  tempo - 
ribus  fuasevomit  &  reforbet  Aqtiœs  -,  Which  at  certain  times  rifeth  and 
falleth  after  the  manner  of  the  Sea.  A  Second  in  Cacrmardenjhire , 
near  Caermarden,  at  a  place  callcd  Cantred  Bichan  f,  (fini  Ç  ut  fcribit  Gi- 
raldus  )  n attirait  die  bis  widis  déficient ,  &  toties  exubérant  ,  marinas 
imitatur  rnfiabilitales  ;  That  twicein  four  and  twenty  hours  ebbingand 
flowing ,  refembleth  the  unftable  motions  of  the  Sea.  The  rhœnomena 
of  which  two  may  be  eafily  made  out,  by  fuppofing  the  Cavern ,  by  which 
theyarefed,  to  arife  from  the  bottcmof  the  nextSea.  AThird,  is  a 
Well  upon  the  River  Ogmore  in  Glamorganfijire ,  and  near  unto  Newton,  of 
which  Camden  relates  himfelf  to  be  certified,by  a  Letter  from  a  Learned 
Friend  of  histhatobfervedit,  Fons  abcfl  hinc,  &c.  The  Letter  is  a  little 
too  long  to  be  inferted,but  the  fubft ance  is  this  j  That  this  Well  ebbs  and 
fiows  quite  contrary  to  the  flowing  and  ebbingof  the  Sea  in  thofe  parts  : 
for  ’tisalmoftempty  at  Full  Sea,  but full  at  Low  water.  Thismayhap- 
pen  from  the  Channel  by  Which  it  is  fupplied  ,  which  may  corne  from  the 
bottom  of  a  Sea  very  remote  from  thofe  parts ,  and  where  the  Tides  are 
much  differing  from  thofe  of  the  approximate  fliores.  A  Fourth,liesin 
Vy  'ejlmorland ,  near  the  River  Loder  5  gnti  infiar  Etiripi  fiepius  in  die  reci- 
procantibus  nndis  finit  &  refiuit ,  which  ebbs  and  flows  many  times  a  day. 
This  may  proceed  from  its  being  fupplyéd  from  many  Channels ,  coming 
from  lèverai  parts  of  the  Sea,  lying  fufhciently  diftant  afunder  to  hâve  the 
times  of  High-water  diflering  enough  one  from  the  other  $  fo  as  that 
whenfoever  it  fhall  be  High  water  over  any  of  thofe  places,  where  thelê 
Channels  begin,  it  (hall  likewife  be  (b  in  the  Well  5  but  this  is  but  a  (uppo- 
fition. 

A  Seventh  Query  was,  Whether  the  dijjolntion  or  mîxing  of  feveral  bo- 
dies,  whether  tiuid  or  folid,with  laline  or  other  Liquors,might  not  partly 
be  attributed  to  thisPrinciple  of  the  congruity  of  thofe  bodiesand  their 
diflolvents  ?  As  of  Sait  in  Water, Metals  in  feveral  Menfiruums,  Unftuous 
CumsinOyls,  the  mixing  of  Wine  and  Water,  &c.  And  whether  préci¬ 
pitation  be  not  partly  made  from  the  lame  Principle  of  Incongruity  i  I 
là  y  partly ,  becaule  there  are  in  lôme  Diiiolutions,fome  other  Caufes  con¬ 
current. 

I  fhall  laftly  make  a  much  more  feemingly  (frange  and  unlikely  Query , 
and  that  is,  Whether  this  Principle,  well  examined  and  explained,  may 
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not  be  found  a  co-efficient  in  the  moft  confiderable  Operations  of  Na¬ 
ture?  As  in  thofe  of  Heat,ur\d  Light, and  confequently.of  Rarefatfion  and 
Condenfation ,  Hardnefe ,  and  Fluidnéfs ,  Perfpicuitp  and  6pacoufnefs,Refra3i- 
ons  and  Colours ,  (>c.  Nay,I  know  not  whether  there  may  be  many  things 
done  in  Nature, in  which  this  may  not  (  be  i'aid  to  )  bave  a  Fingér  ?  This 
I  hâve  in  fome  other  paflages  of  this  Treatife  further  enquired  into  and 
Ihewn,  that  as  vvell  Light  as  Heat  may  be  caufed  by  corrojïonpw hich  is  ap¬ 
plicable  to  congruity, and  confequently  ail  the  reft  will  be  but fubfequents: 
In  the  mean  time  I  would  not  willingly  be  guilty  of  that  £wr,which  the 
thrice  Noble  and  Learned  Vernlam  juftly  takes  notice  of,  as  fuch, and  calls 
Thilofophiæ  Genus  Empiricum  ,  quodin  paiicortim  Experimentorum  Angujliis 
&  Obfcuritate  fundatnm  eji.  For  I  neither  conclude  from  one  fingleExpe- 
riment,nor  are  the  Experiments  I  make  ufe  of.all  madeuponone  Subjedt  : 
Nor  wreft  I  any  Experiment  to  make  it  quadrare  with  any  preconceiv’d 
Notion.  But  on  the  contrary ,  I  endeavour  to  be  converfant  in  divers 
kindsof  Experiments,  and  ail  and  every  one  of  thofe  Trials,  I  riiakethe 
Standards  or  Touchftones,  by  which  I  try  ail  my  former  Notions,  whether 
they  hold  out  in  weight,and  meafure,and  touch,  &c.  For  as  that  Body  is 
no  other  then  a  Counterfeit  Gold ,  which  wants  any  one  of  the  Proprié¬ 
tés  of  Gold,  (  fuch  as  are  the  Malleablenels,  Weight,  Colour.  Fixtnds 
in  theFire,Indillolublenels  in  Aqtm  fortispmà  the  like  )  though  it  has  ail 
the  other;  fo  will  ail  thofe  Notions  be  found  to  be  falfe  and  deceitful 
that  will  not  undergo  ail  the  Trials  and  Tells  made  of  them  by  Experi¬ 
ments.  _  And  therefore  fuch  as  will  not  corne  up  to  the  defired  Apex  of 
Perfeftion,  Irather  wholly  rejeft  and  take  new,  then  by  piecing  and 
patching, endeavour  to  retain  the  old,as  knowing  fuch  things  at  beft  to  be 
but  lame  and  imperfeft.  And  this  courfel  learned  from  Nature;  vvhom 
we  find  negleftful  of  the  old  Body,  and  fuffèring  its  Decaies  and  Infirmi- 
tiesto  remain  without  repair  .  and  altogether  follicitous  and  careful  of 
perpetuating  the  Species  by  new  Individuels.  And  it  is  certainly  the  moft 
likely  way  to  eredt  a  glorious  Strufture  and  Temple  to  Nature,  fuch  as  fhe 
willbelound  (  by  any  %ealous  Vctary  )  torefidein;  to  begin  tobuilda 
newupon  a  fure  Foundation  of  Experiments. 

But  to  digrefs  no  further  from  the  confideration  of  the  Thœnomena , 
more  immediately  explicable  by  this  Experiment,  we  (hall  proceed  to 
fhew,  That,  as  to  the  rifing  of  Water  in  a  Filtre ,  the  reafon  of  it  will  be 
manifefr  to  him,that  does  take  notice, that  a  Filtre  is  conflituted  ofa  great 
number  of  fmall  long  folid  bodies ,  which  lie  fo  elofetegether,  that  the 
Airinits  getting  in  between  them ,  doth  lofeof  itsprefîure  thatit  hasa- 
gainlt  the  Fluid  without  them,  by  which  means  the  Water  or  Liquornot 
hnding  fo  ftrong  a  refiftance  between  them  as  is  able  to  counter-ballance 
the  preflure  on  its  fuperficies  without,  israifed  upward,  till  itmeetwitha 
preffure  of  the  Air  which  is  able  to  hinder  it.  And  as  to  the  Rifing  of 
Oy],  melted  Tallow,  Spirit  of  Wine,  &c.  in  the  Week  of  a  Candie  or 
Lamp,  itisevident,  thatit  diffèrs  in  nothing  from  the  former,  lave  only 
in  this,  that  in  a  Filtre  the  Liquor  delcends  and  runs  awayby  another 
part ,  and  in  the  Week  the  Liquor  is  dilperled  and  carried  awav  by  the 

Flame  ; 
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Flame  ;  fomething  there  is  afcribable  to  the  Heat  ,  for  that  it  may  rarifie 
the  more  volatil  and  fpirituous  parts  of  thofe  combuftible  Liquors,  and  fo 
being  madelighter  then the  Air,  it  may  be  protruded  upwards  bythat 
more  ponderous  fluid  body  in  the  Formof  Vapours;  but  this  can  be 
afcribedto  the  afcenfion  ofbut  a  very  little,and  moft  likely  of  that  on- 
ly  which  afcends  without  the  Week.  As  for  the  Rifing  of  it  in  a  Spunge, 
Bread,Cotton,dv.  above  the  fuperficies  of  the  fubjacent  Liquor }  what 
has  been  faid  about  the  Filtre  (  if  confidered  )  will  eafily  foggeft  a 
reafon  ,  confidering  that  ail  thefe  bodies  abound  with  fmall  holes  or 
pores. 

From  this  lame  Principle  alfb  (  viz.  the  uneqital  preffure  of  the  Air  a- 
gainjî  the  unequal  f (perfides  of  the  mater  )  proceeds  the  caufe  of  the  ac- 
ceffion  or  incurfion  of  any  floating  body  againft  the  fides  of  the  con- 
taining  Veflel,  or  the  appropinquation  oftwo  floating  bodies,  as  Bnbbles, 

Cork, s,  Sticks ,  Strams,  (fie.  une  towards  another.  As  for  inftance,  Take 
a  Glals-jar,  fuch  as  A  B  in  the  feventh  Figure ,  and  filling  it  pretty  n'ear  the 
top  with  water  ,  throw  into  it  a  fmall  round  piece  of  Cork,  as  C,  and 
plungeitall  over  in  water  ,  that  it  be  wet  ,  fo  as  that  the  water  may  rifê 
up  by  the  fides  of  it,then  placing  it  any  where  upon  the  fuperficies,  about 
an  inch,or  one  inch  and  a  quarter  from  any  fide,  and  you  (hall  perceive  it 
by  degrees  to  make  pcrpendicularly  toward  the  neareftpart  of  the  fide, 
and  the  nearer  it  approaches ,  the  fafler  to  be  moved  5  the  reafon  of 
which  rhœnomenott  will  befound  no  other  then  this,  that  the  Air  has  a 
greater  preflùre  againft  the  middle  of  the  fuperficies ,  then  it  has  againft 
thofe  parts  that  approach  nearer ,  and  are  contigtious  to  the  fides.  Now 
that  the  prefiure  is  greater,  may  (  aslfhewed  before  in  the  explication 
ofthe  third  Figure  J  be  evinced  from  the  flatting  of  the  water  in  the 
middle,  which  arifes  from  the  gravity  of  the  under  fluid  :  for  fince,  as  I 
(hewed  before, if  there  were  no  gravity  in  the  under  fluid, or  thatitwere 
equal  to  that  of  theupper,  the  termïnating  Surface  would  bespherical, 
and  fince  itisthe  additional  preflùre  of  the  gravity  of  water  that  makes 
it  fo  flat,it  follows,  that  the  preflùre  upon  the  middle  muft  be  greater  then 
towards  the  fides.  Hencethe  Bail  having  a  ftronger  preflùre  againft  that 
fideofit  which  refpects  the  middle  of  the  fuperficies ,  then  againft  that 
which  refpefts  the  approxiruatc  fide  .  muft  neceflàrily  move towards  that 
part,  from  whence  it  finds  leaft  refiftance,  and  fo  be  acceleratcd ,  as  the  re- 
liftance  decreafes.  Hence  the  more  the  water  is  raifed  under  that  part 
ofits  way  itis  pafling  above  the  middle,  the  fafter  it  is  moved  :  And 
therefore  you  will  fine!  it  to  move  fafter  in  E  then  in  D,  and  in  D  then 
inC.  Neithercould  Ifind  the  floating  fubftancetobe  moved  at  ail,  un- 
tilit  wereplaced  uponfome  partof  the  Superficies  thatwas  fenfibly  de-’ 
vated  above  the  height  ofthe  middle  part.  Now  that  this  may  be  the 
true  caufe,  you  may  try  with  a  blown  Bladder,  and  an  exafily  round  Bail 
upon  a  very  fmooth  fide  of  fome  pliable  body,  as  Horn  or  ffiuicknlver. 

Foi  if  the  Bail  be  placed  under  a  part  of  the  Bladder  which  is  upon  one 
fide  of  the  middle  ofits  preflùre  s  and  you  prefs  ftrongly  againft  the 
Bladder, you  fhall  find  the  Bail  moved  from  the  middle  towards  the  fides. 

Having 
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Having  therefore  (hewn  the  reafon  of  the  motion  of  any  float  towards 
the  (ides,  the  reafon  of  the  incurlion  of  any  two  floating  bodies  will  eafi- 
ly  appear  :  For  the  riling  of  the  water  againft  the  lides  of  either  of 
them,is  an  Argument  fufficient,to  fhew  the  preflùre  of  the  Air  to  be  there 
lefsjthen  it  is  further  from  it,where  it  is  not  fo  much  elevated  5  and  there¬ 
fore  the  reafon  of  the  motion  of  the  other  toward  it ,  will  be  the  (âme  as 
towards  the  fideof  theGlafs;  only  here  from  the  famé  reafon ,  theyare 
mutually  moved  toward  each  other ,  whereas  the  (ide  of  the  Glafs  in  the 
former  remains  fixt.  If  alfo  you  gently  fill  the  Jar  fofullwith  water, 
that  the  v/ater  is  protubérant  above  the  (ides,  the  famé  piece  of  Cork  that 
before  did  haften  towards  the  (ides ,  does  now  fly  from  it  as  faft  towards 
the  middleof  the  Superficies;  the  reafon  of  which  will  be  found  noo- 
ther  then  this,  that  the  preffure  of  the  Air  is  lf  ronger  againft  the  (ides  of 
the  Superficies  G  and  H,  then  againft  the  middle  I  ;  for  fince,  as  I  (hewed 
before,  thePrinciple  of  congruity  would  make the terminating Surface 
Spherical ,  and  that  the  flatting  of  the  Surface  in  the  middle  isfrom  the 
abatement  of  the  waters  preflùre  outwards,  by  the  contrarv  indeavour 
of  its  gravity  ;  it  follows  that  the  preflùre  in  the  middle  muft  be  lefs  then 
on  the  (ides  ;  and  therefore  the  confecution  will  be  the  famé  as  in  the 
former.  It  is  very  odd  to  one  that  confiders  not  the  reafon  of  it ,  to  fee 
two  floating  bodies  of  wood  to  approach  each  other, as  though  they  were 
indued  with  fome  magnetical  vigour  ;  which  brings  into  my  mind  what  I 
formerly  tried  with  a  piece  of  Cork  or  fuch  like  body,  which  I  fo  order- 
ed,  that  by  putting  a  little  flick  into  the  famé  water,  one  part  of  the  faid 
Cork  would  approach  and  make  toward  the  ftick,  whereas  another 
would  difeede  and  fly  away,nay  it  would  hâve  a  kind  of  verticity  ,  fo  as 
that  if  the  Æquator  (  as  I  may  fo  fpeak  )  cf  the  Cork  were  placed  to¬ 
wards  the  ftick,  if  let  alone,  it  would  inftantly  turn  its  appropriate  Pôle 
toward  it,and  then  run  a-tiltatit:and  this.was  donc  only  by  taking  a  dry 
Cork,  and  wetting  one  fide  of  it  with  one  fmall  ftroak  ;  for  by  this  means 
gently  putting  it  upon  the  water,  it  would  deprefs  the  fuperficies  on  eve- 
ry  fide  of  it  that  was  dry ,  and  therefore  the  greateft  preflùre  of  the  Air, 
being  near  thofe  fides.caufed  it  either  to  chafe  away,or  elfe  to  fly  oft  from 
any  other  floating  body,  whereas  that  fide  only,  againft  which  the  water 
afcended,  was  thereby  able  to  attraéf. 

It  remains  only,  that  I  (hould  détermine  howhigh  the  Water  or  other 
Liquor  may  by  this  means  be  raifed  in  a  fmaller  Pipe  above  the  Superfi¬ 
cies  of  that  withoutit ,  andat  whatheight  it  may  befuftained:  Butto 
détermine  this,  will  be  exceeding  difficult,  unlefs  I  could  certainly  know 
how  much  of  the  Airs  preflùre  istaken  oft'by  the  fmalnefsof  fuch  and 
(ùch  a  Pipe, and  whether  it  may  be  wholly  taken  ofl,that  is,whether  there 
can  be  a  holeor  pore  fo  fmall,  into  which  Air  could  not  atall  enter, 
though  water  might  with  its  whole  force  ;  for  were  there  fuch ,  tis  mam- 
feft,  that  the  water  might  rife  init  tofome  five  orfix  andthirty  Englifh 
Foot  high.  I  know  not  whether  the  capillary  Pipes  in  the  bodies  of  imall 
Trees,  which  we  call  their  Alicrofcopical porcs^may  not  be  fuch  ;  and  whe¬ 
ther  the  congruity  of  thefidesof  the  Pore  may  not  yetdraw  the  juyee 

even 


MlCROGRAPHlA. 

even  higher  then  the  Airvvas  able  by  its  bare  preflùte  toraife  it  :  Far, 
Congruity  is  a  principle  that  not  only  unîtes  and  holds  a  body  joyned  to 
it,  but,  which  is  more,  attraûs  and  draws  a  body  that  is  very  near  it,  and 
holds  it  above  its  ufual  height. 

And  this  is  obvions  even  in  adropof  water  fufpended  under  any  Si- 
milar  or  Congruousbody  :  For,befides  the  ambient  prcfiure  that  helps  to 
keep  it  fuftein  d,  there  isthe  Congruity  of  the  bodies  that  are  contigu* 
ous.  This  isyet  more  évident  in  Tenacious  andGlutinous  bodies;  fuch 
as  Gummous  Liquors,  Syrups,  Pitch,  and  Rofin  melted,  Tar,  Tur* 
pentine,  Balfom,  Bird-lime, &c.  for  there  itis  évident,  that  thç Parts 
of  the  tenacious  body,  as  I  may  fo  call  it,  do  fiick  and  adhéré  fo  clofe* 
ly  together,  that  thoug’n  drawn  out  into  long  and  Very  flender  Cylin- 
ders,  yet  they  will  not  eafily  relinquifh  one  another  ;  and  this,  though 
the  bodies  be  aliquatenus  fiuid,  and  in  motion  by  one  another  ;  which, 
to  fuch  as  confider  a  fluid  body  only  as  its  parts  are  in  a  confufed  irregu- 
lar  motion,  without  taking  in  alfo  the  congruity  of  the  parts  one  among 
another,  and  incongruity  to  fome  other  bodies,  does  appear  not  alittle 
(frange.  So  that  befides  the  incongruity  of  the  ambient  fluid  to  it,  we 
are  to  confider  alfo  the  congruity  of  the  parts  of  the  contein'd  fluid  one 
with  another. 

And  this  Congruity  (That  I  may  here  a  little  further  explain  it )  is  both 
a  Tenaceous  and  an  Attractive  power  ;  for  the  Congruity,  in  the  Vi- 
brative  motions, may  be  the  caufe  of  ail  kind  of  attraâion,  not  only  Ele- 
dtrical,  but  Magnetical  alfo,  andtherefore  it  may  be  alfo  of  Tenacity 
and  Glutinoulnefs.  For,from  a  perfedt  congruity  of  the  motions  of  two 
diftant  bodies,  the  intermediate  fluid  particles  are  (êparated  and  dro- 
ven  away  from  between  them,  and  thereby  thofe  congruous  bodies  are, 
by  the  incompaffmg  médiums,  compelf d  and  forced  neerer  together ; 
wherefore  that  attraûivenefs  muft  needs  be  (fronger,  when,  by  an  im¬ 
médiate  contact,  they  are  fore ‘d  to  be  exadtly  the  lame  :  As  I  fhew  more 
at  large  in  my  Theory  of  the  Magnet.  And  this  hints  to  me  the  reafon  of 
the  fufpenfion  of  the  Mercury  many  inçhes,  nay  many  feet,  above  the  ufu¬ 
al  ftation  of  30  inches.  For  the  parts  of  giuick/filver,  being  fo  very 
fimilarand  congruous  to  each  other,  if  once  United,  will  not  eafily  fofiêr 
a  divulfion  :  And  the  parts  of  water,  that  were  any  wayes  heterogeneous, 
being  by  exantlation  or  raréfaction  exhaufted,  the  remaining  parts  being 
alfo  very  fimilar,  will  not  eafily  part  neither.  And  the  parts  of  the  GlaÉ 
being  foïid,  are  more  difficultly  disjoyn’d  ;  and  the  water,  being  fome- 
what  fimilar  to  both,  is,  as  it  were,  a  medium  to  unité  both  th zÇlafs  and 
the  Mercury  together.  So  that  ail  three  being  United,  and  not  very  dil- 
fimilar,  by  means  of  this  contadt,  if  carebe  taken  that  tfieTube  ine- 
reCtîng  be  not  (hogged,  the  Quicksilver  will  remain  fufpended,  notwith- 
fi anding  its  contrary  indeavour  of  Gravity ,  a  great  height  above  its  or- 
dinary  Station;  but  if  this  immédiate  Contadt  beremoved,  eitherbya 
meer  lêparaticn  of  them  one  from  another  by  the  force  of  a  Ihog,  where- 
by  the  other  becomes  imbodied  between  them,  and  licks  up  ftom  the 
furfàce  fome  agil  parts ,  and  fo  hurling  them  makes  them  air  ;  or  elfe 


byfome  fmall  heterogeneous  agil  partof  theWater,  or  Air,  orQuick- 
filver,  which  appears  like  a  bubble,  and  by  its  jumbling  to  and  fro  there  is 
made  way  for  the  heterogeneous  Ætbcr  to  obtrude  it  felf  between  the 
Glafs  and  either  of  the  other  Fluids,  the  Gravity  of  Âiercury précipitâtes 
it  dowmvardwith  very  great  violence  ;  and  if  the  Veflel  that  holds  the 
reftagnating  Mercury  be  convenient,  the  Mercury  will  for  a  time  vibrât e  to 
and  fro  with  very  large  reciprocations,  and  at  laft  will  remain  kept  tipby 
the  prefline  of  the  external  Air  at  the  height  of  neer  thirty  inches.  And 
whereas  it  may  beobjefted,  that  itcannotbe,  that  the  meerimbodying 
of  the  Ætber  between  thefe  bodies  can  be  the  caufe,fince  the  Æther  ha- 
vingafree  paffage  alwayes ,  boththrough  the  Pores  of  the  Glafs,  and 
throughthofe  of  the  Fluids,  there  is  no  reafon  why  it  fhould  notmakea 
feparation  at  ail  timeswhilft  it  remains  fufpended,  as  when  it  is  violently 
dif-joynedby  a  fhog.  Tothis  I  anfwer ,  That  though  the  Æther  paflès 
between  the  Particles,  that  is,  through  the  Pores  cf  bodies,  fo  as  that  any 
chafrne  or  feparation  being  made ,  it  has  infinité  paflages  to  admit  its  en- 
try  intoit, yetfuchis  thetenacityor  attraftive  virtueof  Congruity,  that 
till  it  be  overcome  by  the  meer  ftrength  of  Gravity,  or  by  a  fhog  aflifting 
that  Conatus  of  Gravity,  or  by  an  agil  Particle,  that  is  like  a  leaver  agi- 
tatedby  the  Ætber  ;  and  thereby  the  parts  of  the  congruousfubffances 
are  feparated  fb  far  afimder  ,  that  the  ftrength  of  congruity  is  fo  far  wea- 
kened,as  not  to  be  able  to  reunite  them,  the  parts  to  be  taken  hold  ofbe- 
ing  removed  out  of  the  attraftive  Sphere,  as  I  may  fo  fpeak,  of  the  con¬ 
gruity;  fuch,  Ifay,  isthetenacity  of  congruity,  that  it  retains  and  holds 
the  almoft  contiguous  Particles  of  the  Fluid ,  and  fuffers  them  not  to  be 
feparated,  till  by  meer  force  that  attraftive  or  retentive  faculty  be  over¬ 
come  :  But  the  feparation  being  once  made  beyond  the  Sphere  of  the 
attraftive  aftivity  of  congruity ,  that  virtue  becomes  of  no  effeft  at  ali, 
but  the  Mercury  îrec\y  falls  downvvards  till  itmeet  witha  refiftance  from 
the  prefline  of  the  ambient  Air,  able  to  refift  its  gravity,  and  keep  it  for- 
ced  up  in  the  Pipe  to  the  height  of  about  thirty  inches. 

Thus  hâve  Igently  raifedaSteel  pendulutn  by  a  Loadftone  to  a  great 


Angle, till  by  the  fhaking  of  my  hand  I  hâve  chanced  to  make  a  fepara¬ 
tion  between  them,  which  is  no  fooner  made,  butas  if  the  Loadftone  had 
retained  no  attraftive  virtue,  the  Vcndulum  moves  freely  from  it  towards 
the  other  fide.  So  vafta  différence  is  there  between  the  attraftive  vir¬ 
tueof  the  Magnet  when  itafts  upon  a  contiguous  and  upon  a  disjoyncd 
body:  and  much  more  muft  there  be  between  the  attraftive  virtues  of 
congruity  upon  a  contiguous  and  disjoyned  body  ;and  in  truth  the  attra¬ 


ftive  virtue  is  fo  little  upon  a  body  disjoyned.  that  though  1  hâve  with  a 
Microjcope  obferved  very  diligently,  whether  there  were  any  extraordi- 
nary  protubérance  on  the  fide  of  a  drop  of  water  that  was  exceeding  neer 
to  the  end  of  a  green  ftick,  but  did  not  touch  it,  I  could  not  perceive  the 
leaft;  though  I  found,  that  as  foon  as  ever  ittoucht  it  the  wholedrop 
would  prefently  unité  it  felf  with  it;  fo  thatitfeems  an  abfolute  con- 


taft  is  requifite  to  the  exercifing  of  the  tenacious  faculty  of  congruity. 
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Obferv.  VII.  Of fome  Phænomena  cf  Glafs  drops. 

'“p  Hefe  Glafs  Drops  are  fmall  [parcels  of  coarfegreen  Glafs  takett  outof 
A  the  Pots  that  contain  the  Met  al  (  as  they  call  it  )  in  fufion,  upon  tÜe 
end  of  an  Iron  Pipe  ;  and  being  exceeding  hot,  and  thereby  of  a  kind  of 
fluggilh  fluid  Confidence,  are  fuffered  to  drop  from  thence  into  a  Bucket 
of  cold  Water,  and  in  it  to  lye  till  they  be  grown  fenfibly  cold. 

Some  of  thefe  I  broke  in  the  open  air ,  by  fnapping  offa  little  of  the 
fmall  ftem  with  my  fingers,  others  by  crufhing  it  with  a  fmall  pair  of  Ply- 
ers  ;  which  I  had  no  fooner  done ,  then  the  whole  bulk  of  the  drop  flew 
violently,  with  a  very  brisk  noife,  into  multitudes  of  fmall  pièces,  fome  of 
which  were  as  fmall  as  duft,  though  in  fome  there  were  remaining  pièces 
pretty  large, without  any  fiaw  at  ail, and  others  very  much  flaw’d,  which 
by  rubbing  between  ones  fingers  was  eafily  reduced  to  duft  ;  thefe  di- 
fperfed  every  way  fo  violently  ,  that  fome  of  them  pierced  my  skin.  I 
could  not  find,either  with  my  naked  Eye,or  a  Microfcope ,  that  any  of  the 
broken  pièces  were  of  a  regular  figure, nor  any  one  likeanother,  but  for 
the  moft  part  thofe  that  flaw’d  off  in  large  pièces  were  prettily  bran- 
ched. 

The  ends  of  others  of  thefe  drops  Inipt  off  whilft  ail  the  bodies  and 
ends  of  them  lay  buriedunder  the  water , which,  like  the  former,  flewalt 
to  pièces  with  as  brisk  a  noife,  and  as  ftrong  a  motion. 

Others  of  thefe  I  tried  to  break,  by  grinding  away  the  blunt  end,  and 
though  I  took  a  feemingly  good  one ,  and  had  ground  away  neer  two 
thirds  of  the  Bail,  yet  would  it  not  fly  to  pièces,  but  now  and  then  fome 
fmall  rings  of  it  would  fnap  and  fly  off,  not  without  a  brisk  noifo  and 
ouick  motion, leaving  the  Surface  of  the  drop  whence  it  flew  very  pretti- 
;  y  branched  or  creafed ,  which  was  eafily  dilcoverable  by  the  Microfcope. 
This  drop,after  I  had  thus  ground  it,  without  at  ail  impairing  the  remnant 
that  was  not  ground  away,  I  caufed  to  fly  immediately  ail  into  fand  upon 
the  nipping  off  the  very  tip  of  its  (fonder  end. 

Anotherof  thefe  drops  I  began  to  grind  away  atthe  fmâlletend  ,  but 
had  not  worn  away  on  the  ftone  above  a  quarter  of  an  inch  before  the 
whole  drop  flew  with  a  brisk  crack  into  fand  or  fmall  duft  ;  nor  would 
it  hâve  heldfolong  ,  had  there  not  beena  little  flawinthe  piecethatl 
ground  away,  asl  afterwards  found. 

Several  others  of  thefe  drops  I  covered  over  with  a  thih  but  very  tuff 
skin  of  Icthyocolia ,  which  being  very  tough  and  very  tranfparent,Was  the 
moft  convenient  fubftance  for  thele  tryals  that  I  could  imagine,  having 
dipt,I  fay,  lèverai  of  thefe  drops  in  this  tranfparent  Glue  whilft  hot ,  and 
foffering  themto  hangby  a  ftring  tied  about  the  end  ofthem  till  they 
were  cold,  and  the  skin  pretty  tough  5  then  wrapping  ail  the  body  of  the 
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drop  ("  leaving  ont  only  the  very  tip  )  in  fine  fupple  Kids-leather  very 
clofely,I  nipped  off  the  finall  top,  and  found,  as  I  expeûed,  that  notwith- 
ftanding  this  skin  of  Glue ,  and  theclole  wrappingupinLeather,  tipon 
the  breaking  of  the  top,  the  drop  gave  a  crack  like  the  reft,  and  gave  my 
hand  a  pretty  brisk  impulfe:  but  y  et  the  skin  and  leather  was  fo  ftrong  as 
to  keep  the  parts  from  flying  outof  their  former  pofture;  and,  the  skin 
being  tranfparent ,  I  found  that  the  drop  retained  exadtly  its  former  fi¬ 
gure  and  polifh,  but  was  grown  perfectly  opacous  and  ail  over  flaw’d,  ail 
thofe  flaw's  lying  in  the  manner  of  rings,  from  the  bottom  or  blunt  end,  to 
the  very  top  or  fmall  point.  And  by  feveral  examinations  with  a  Micro- 
fcope ,  of  feveral  thus  broken,  I  found  the  flaws,  both  within  the  body  of 
the  drop,  and  on  the  outward  furface,  to  lye  much  in  this  order. 

Let  A  B  in  the  Figure  X  of  the  fourth  Scheme  reprefent  the  drop  cafed 
over  with  lùthyocolia  or  ifmglafs, and  (  by  being  ordered  as  is  before  pre- 
fcribed  )  crazed  or  flawed  into  pièces,  but  bydhe  skin  or  café  kept  in  its 
former  figure,  and  each  of  its  flawed  parts  preferved  exadtly  in  its  due 
pofture  ;  the  outward  appearance  of  it  fomewhat  plainly  to  the  naked 
eye,  but  much  more  confpicuous  if  viewed  with  a  fmall  fenfs  appeared 
much  after  this  fhape.  That  is,  the  blunt  end  B  fora  pretty  breadth, 
namely ,  as  far  as  the  Ring  C  C  C  feemed  irregularly  flawed  with  divers 
clefts,  which  ail  feemed  to  tend  towards  the  Center  of  it,  being,  as  I  af¬ 
ter  wards  found  ,  and  (hall  anon  fhew  in  the  defcriptionof  the  figure  Y, 
the  Bafis,  as  it  vvere,  of  a  Cône,  vvhieh  was  terminated  alittleabovethe 
middle  of  the  drop ,  ail  the  reft  of  the  Surface  from  C  C  C  to  A  was 
flawed  with  an  infinité numberof  fmall  and  parallel  Rings.which  as  they 
were  for  the  mort  part  very  round  ,  fo  were  they  very  thick  and  clofe 
together,  but  were  not  fo  exaûiy  flaw’d  as  to  make  a  perfeft  Ring ,  but 
each  circulai-  part  was  by  irregular  cracks  flawed  likewife  into  multitudes 
of  irregular  flakes  or  tiles  5  and  this  order  was  obfêrved  likewife  the 
whole  lengthof  the  neck, 

Now  though  I  could  not  fo  exaftly  eut  this  conical Body  through  the 
Axis,  as  is  reprefented  by  the  figure  Y  ;  yet  by  anatomixing. ,  as  n  were, 
of  feveral,  and  taking  notice  of  divers  parricular  circumftances,  I  wasin- 
formed,  that  could  ï  haveartificially  divided  a  flaw’d  drop  through  the 
Axis  pr  Cesiter .  I  fhould  with  a  M/crofcope lia ve found  it  toappear  much 
ofthisform,  where  A  fignifies  the  Apex ,  and  B  the  blunt  end,  CC  the 
Cône  of  the  Bafis,  which  is  terminated  at  T  the  top  or  end  of  it ,  which 
feems  to  be  the  very  middle  of  the  blunt  end,  in  which,  r.ot  only  the  co¬ 
nical  body  of  the  Bafis  CC  is  terminated,  but  as  many  of  the  parts  of  the 
drop  as  reach  as  high  as  D  D. 

And  it  feemed  to  be  the  head  or  beginning  of  a  Pith,  as  it  were,  or  a 
a  part  of  the  body  which  feemed  more  fpungy  then  the  reft,  and  much 
more  irregularly  flawed,  which  from  T  afcended  by  EE,  though  lefsvi- 
fible,  into  the  fmall  neck  towards  A.  The  Grain,  as  it  were,  of  ail  the 
flaws ,  that  from  ail  the  outward  Surface  A  DC  C  D  A,  was  much  the 
famé, as  is  reprefented  by  the  bl*ck  ftrokesthat  meet  in  the  middle  D  T, 
DT, DE, DE,  &c. 

Nor 
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Nor  is  this  kind  of  Grain,  as!  may  call  it,  peculiar  to  Glals drops thus 
quenched  ;  for  (  not  to  mention  Copcras-ftones and  divers  dther  Mar¬ 
chantes  and  Minerais  ,  which  I  hâve  often  taken  notice  of  to  be  in  the 
very  famé  manner  flaked  or  grained,  with  a  kind  of  Pith  in  the  middle  ) 
I  hâve  obferved  the  làtnein  âll  manner  of  cad  Iran  ,  elpecially  thecoar- 
fer  ibrt,  fuch  as  Stoves,  and  Furnaces,  and  Backs,  and  Pots  are  made  of  .• 
For  upon  the  breaking  of  any  of  tholè  Subdances  it  is  obvions  to  ob- 
ferve ,  how  from  the  out-fides  towards  the  middle ,  there  is  a  kind  of 
Radiation  or  Grain  much  relêmbling  this  of  the  Clafs-drop  -,  but  this 
Grain  is  mod  confpicuous  in  Iron-bullets ,  if  they  be  broken  :  the  famé 
rhœvomena  may  be  produced  by  cading  regains  of  Antimony  into 
aBullet-mold,  asalfowith  Glaji  of  Antimony,  or  with  almod  any  fuch 
kind  of  Vitrified  Jùhjlance ,  cither  cad  into  a  cold  Mold  orpouredinto 
Water. 

Others  of  thefe  Drops  I  heat  red  hot  in  the  dre, and  then  fufiered  them 
to  cool  by  degrees.  And  thefe  I  found  to  hâve  quite  lod  ali  their  fulmi¬ 
nât  ing  or  fiyingquality,  as  alfo their  hard,  brittle  and  Ipringy  texture  ; 
and  toefnerge  of  a  much  fofter  temper,  and  much  eafiertobe  broken  or 
fnapt  with  ones  finger-jbut  its  drong  and  brittle  quality  was  quite  dedroy- 
ed,  and  it  feemed  much  of  the  famé  confidence  withother  green  Glals 
well  nealed  in  the  Oven, 

The  Figure  and  bignels  of  thefe  for  the  mod  part  was  the  lâfne  with 
that  of  the  Figure  Z  5  that  is,all  the  furface  of  them  was  very  ifnooth  and 
polifht,and  for  the  mod  part  round ,  but  very  rugged  or  knobbed  about 
D,  and  ail  thelength  of  the  dem  washereand  there  pitted  or  flatted. 
About  D,  which  isat  theupper  part  of  the  drop  underthatfide  of  the 
dem  which  is  concave ,  there  ufually  Was  made  fomeoneor  more  little 
Hillocks  or  Prominences.  The  drop  it  felf,  before  it  be  broken,  appears 
very  tranlparent,  and  towards  the  middle  of  it,to  beveryfull  of  fmall 
Bubbles,  of  lbme  kind  of  aerial  fubdance,  which  by  the  refraâion  of  the 
outward  furface  appear  much  bigger  then  really  they  are$  and  this  may 
be  in  good  part  removed,  by  putting  the  drop  under  the  furface  of  clear 
Water,  for  by  that  means  mod  part  of  the  réfraction  of  the  convex  Sur¬ 
face  of  the  drop  is  dedroyed ,  and  the  bubbles  will  appear  much  fînaller. 
And  this,  by  the  by,  mindsmeof  the  appearing  magnitude  of  the  aper- 
ture  of  the  iris,  or  papil  of  the  eye,  which  though  it  appear,  and  bethere- 
fore  judged  very  large ,  is  yet  not  above  a  quarterof  the  bignels  it  ap¬ 
pears  of,  by  the  lenticular  rédaction  of  the  Cornea. 

The  caufe  of  ail  which  Thœnomena  I  imagine  to  be  nootherthen  this, 
That  the  Parts  of  the  Glafs  being  by  the  exceflive  heat  of  thefire  kept 
off  and  leparated  one  from  another,  and  thereby  put  into  a  kind  of  flug- 
gilh  fluid  confidence ,  are  fuffered  to  drop  off  with  that  heat  or  agitation 
remaining  in  them,  into  cold  Water  ;  by  which  means  the  outfidesof  the 
drop  arc  preiently  cool’d  and  crufled ,  and  are  thereby  made  of  a  loofè 
texture,becaufe  the  parts  of  it  hâve  not  time  to  fettle  themfèlves  leifurely 
together  ,  and  foto  lie  very  clclè  together  :  And  the  innermod  parts  of 
the  drop,  retainingftill  muchof  their  former  heat  and  agitations,  remain 
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of  a  loofe  texture  alfo,and,accordipg  as  the  cold  fhikes  inwards  from  the 
bottom  and  fides,  arequenched,  asitwere,  and  maderigid  in  that  very 
pofture  wherein  the  cold  finds  them.  For  the  parts  of  the  critft  being 
already  hardened  ,  will  not  fuffer  the  parts  to  fhrink  any  more  from  the 
outward  Surface  inward  j  and  though  it  flirink  a  little  by  reafpn  of  the 
fmallparcelsof  fome  Aerial  fûbftances  difperfed  through  the  matter  of 
the  G  lais,  yet  that  is  not  neer  fo  much  as  it  appears  f  as  I  juif  now  hint- 
ed  j_)  nor  if  it  wei  e,would  it  be  fufficient  for  to  confolidate  and  condenfe 
the  body  of  Glafs  into  a  tujf  and  clofe  texture ,  after  it  had  been  fb  ex- 
ceffively  rarified  by  the  heat  of  theglafs-Furnace. 

But  that  there  may  be  (lich  an  expansion  of  the  aerial  fubftance  con- 
tained  in  thofe  little  blebbs  or  bubbles  in  the  body  of  the  drop ,  this  fol- 
lovving  Experiment  will  make  more  évident. 

Take  a  fmall  Glafs-Cane  about  a  foot  long ,  féal  up  one  end  of  it  her- 
meticallyyhen  put  in  a  very  fmall  bubble  of  Glafs,  almoff  of  the  fhape  of 
an  Efiènce-viol  with  the  open  mouth  towards  the  fealed  end  ,  then  draw 
out  the  other  end  of  the  Pipe  very  fmall, and  fi  11  the  whole  Cylinder  with 
water ,  then  fet  this  T ube  by  the  Fire  till  the  Water  begin  to  boy  1 ,  and 
the  Air  in  the  bubble  be  in  good  part  rarified  and  driven  out ,  then  by 
fùcking  atthe  fmalling  Pipe,  more  of  the  Air  or  vapoursin  the  bubble 
may  be  fuck’d  out ,  fo  that  it  may  fink  to  the  bottom  ;  vvhen  it  is  funk  to 
the  bottom,in  the  flame  of  a  Candle,or  Lamp,nip  up  the  flender  Pipe  and 
let  it  cool  :  whereupon  it  is  obvions  to  obferve,  firff,  that  the  Water  by 
degrees  will  fubfide  and  fhrink  into  much  lels  room  :  Next,  that  the  Air 
or  vapours  in  the  Glafs  will  expand  themfelves  fo,  as  to  buoy  up  the  little 
Glafs  :  Thirdly.  that  ail  about  the  infide  of  the  Glafs-pipe  there  will  ap- 
pear  an  infinité  number  of  fmall  bubbles, which  as  the  Water  grows  colder 
and  colder  will  fwell  bigger  and  bigger,  and  many  of  them  buoy  them¬ 
felves  up  and  break  at  the  top. 

From  this  Difceding  of  the  heat  in  Glafs  drops, that  is,  by  the  quenching 
or  cooling  Irradiations  propagated  from  the  Surface  upwards  and  in¬ 
wards,  by  the  fines  CT,  CT,  DT,  DE,cÿr.  the  bubbles  in  the  drop 
hâve  room  to  expand  themfelves  a  little,  and  the  parts  of  the  Glafs  con¬ 
trat  themfelves 5  but  this  operation  being  tooquick  for  the  fluggifh  parts 
of  the  Glafs,  the  contraftion  is  performed  very  unequally  and  irregularly, 
and  thereby  the  Particles  of  the  Glafs  are  bent,  fome  one  way,  andfome 
another,  yet  fo  as  that  moft  of  them  draw  towards  the  Pithormiddle 
T  E  E  E,  or  rather  from  that  outward  :  fo  that  they  cannot  extricute  or 
unbend  themfelves,  till  fome  part  of  T  E  E  E  be  broken  and  loofened, 
for  ail  the  parts  about  that  are  placed  in  the  manner  of  an  Arch ,  and  fo 
tilltheir  hold  at  T  EE  E  be  loofened  they  cannot  fly  afunder,  b.utup- 
hold,  and  fhelter,  and  fix  each  other  muçh  like  the  ftones  in  a  Vault, 
where  each  ffone  does  concurre  to  the  ftability  of  the  whole  Fabrick, 
and  no  one  ffone  can  be  taken  away  but  the  whole  Arch  falls.Aod.  where- 
fbever  any  of  thofê  radiating  wedges  D  T  D,  &c.  are  removed,  which 
are  thecomponent  parts  of  this  Arch, the  whole  Fabrickprefent.ly  fails  to 
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pièces^  for  alItheSpringsof  the  feveral  parts  are  fet  atliberty,  ivhich 
immediately  extricate  themfelves  and  fiy  afunder  every  way  $  each  part 
by  its  fpring  contributing  to  tbe  darting  of  it  ièlf  and  fome  other  configur¬ 
ons  part.  But  if  this  drop  be  heat  1b  hot  as  that  the  parts  by  degrees  can 
unbend  themfelves,  and  be  fettled  and  annealed  in  that  pofture  ,  and  be 
then  fulfered  gently  to  fubfide  and  cool  5  The  parts  by  this  nealing  lo- 
fing  their  fpringinefs ,  conftitute  a  drop  of  a  more  loft  but  lefs  brittle  tex¬ 
ture, and  the  parts  being  not  at  ail  under  a  flexure,  though  any  part  of  the 
middle  or  Pith  T  E  E  E  be  broken,yet  will  hot  the  drop  at  ail  ny  to  pièces 
as  before. 

This  Conjecture  of  mine  I  fhall  indeavour  to  make  out  by  explain- 
ing  each  particular  Ailertion  with  analogvus  Experiments  :  The  Allèrtions 
arethefe. 

Firft ,  That  the  parts  of  the  Clafs ,  whilft  in  a  fluid  Confidence  and 
hot ,  are  more  rarified  ,  or  take  up  more  room ,  then  when  hard  and 
cold. 

Secondly ,  That  the  parts  of  the  drop  do  fuffer  a  twofold  contra¬ 
ction. 

Thirdly  ,  That  the  dropping  or  quenching  the  glowing  métal  in  the 
Watermakes  it  ofahard,  fpringing,and  rarified  texture. 

Fourthly  ,  That  there  is  a  flexion  or  force  remaining  upon  the  parts 
of  the  Glals  thus  quenched ,  from  which  they  indeavour  tO  extricate 
themfelves. 

Fifthly,  That  the  Fabrick  of  the  drop,  that  is  able  to  hinder  the  parts 
from  extricating  themfelves,  is  analogus  to  that  of  an  Arch. 

Sixthly,  That  the  fudden  flying  afunder  of  the  parts  proceeds  from 
their  fpringinefs. 

*  Seventhly,  That  a  graduai  heating  and  cooling  doesanneal  or  reduce 
the  parts  of  Glals  to  a  texture  that  is  more  loofe,  and  eafilier  tobebro- 
ken,  but  not  fo  brittle. 

That  the  firft  of  thefe  is  trùe  may  be  gâthered  from  this,  That  Heat  if 
a  property  of  abody  anjing  frtrm  tbe  motion  or  agitation  of  its  parts  ;  and 
therefore  whatever  body  is  thereby  toucht  muft  neceflàrily  receive  fome 
part  of  that  motion.wherebÿ  its  parts  will  be  fhaken  and  agitatcd,  and  fb 
by  degrees  free  and  extricare  themfelves  from  one  another ,  and  each 
part  fo  moved  does  by  that  motion  exert  a  conatus  of  protruding  and  dil- 
placing  ail  the  adjacent  Particles.  Thus  Airincludedinavefiel,  bybe- 
tng  heated  will  burft  it  ta  pièces.  Thus  hâve  1  broke  a  Bladder  held 
over  thefire  inrny  hand,  with  fucha  violence  and  noife  ,  thatrtalmoft 
made  me  deaf  for  the  prefent,and  much  lùrpafled  the  noife  of  a  Musketî 
The  likeliavel  done  by  throwinginto  the  lire  fmall  glafs  Bubbles  her- 
metîcally  fealed ,  with  a  little  drop  of  Water  included  in  them.  Thus 
Water  alfo,orany  other  Liquor, included  in  a  convenient  vellel,by  being 
warmed  ,  manifeftly  expandsit  felf  with  a  very  great  violence,  lb  as  ta 
breakthe  ûrcngeft  veflêl,  if  when  heated  it  be  narrowly  imprilôned  in  iw 
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This  îs  very  manifeft  by  the  Jèaled Thermometers,  vvhich  I  bave,  by  lève¬ 
rai  tryals,atlaftbroughtto  a  great  certainty  and  tendernels  :  for  I  hâve 
made  fome  with  ftems  above  four  foot  long ,  in  which  the  expanding  Li¬ 
quor  would  fo  far  vary,as  to  be  very  neer  the  very  top  in  the  heat  of  Sum- 
mer,  and  prety  neer  the  bottom  at  the  coldeft  time  of  the  Winter.  The 
Stems  I  ufeforthem  are  very  thick,ftraight,and  even  Pipes  of  Glafs,with 
a  very  fmall  perforation ,  and  both  the  head  and  body  I  hâve  made  on 
purpolë  at  the  Glals-houfe,  of  the  famé  métal  whereof  the  Pipes  are 
drawn  :  thelê  I  can  eafily  in  theflameof  a  Lamp,  urged  with  the  blaft  of 
apairof  Bellows,  féal  and  clofe  together,  fo  as  to  remain  veryfirm,  clofe 
and  even  ;  by  this  means  I  joyn  on  the  body  firft,and  then  hll  both  it  and 
a  part  of  the  ftem ,  proportionate  to  the  length  of  the  ftem  and  the 
warmth  of  the  feafon  I  fill  it  in^vith  the  beff  reftified  Spirit  of  Wine  high- 
ly  tingd  with  the  lovely  colour  of  Cocheneel ,  which  I  deepen  the  more 
bypouring  fome  drops  of  common  Spirit  of  Vrine ,  which  muftnotbe 
too  well  reftified  ,  becaufe  it  will  be  apt  to  make  the  Liquor  to  curdle 
andftick  in  the  fmall  perforation  ofthe  hem.  This  Liquor  1  hâve  upon 
tryalfound  the  mofttender  of  any  fpirituous  Liquor,and  thofe  aremuch 
more  fonfibly  affefted  with  the  variations  ofheat  and  cold  then  othermore 
flegmatick  and  ponderous  Liquors ,  andi  as  capable  of  receiving  a  deep 
tindeure,  and  keeping  it,as  any  Liquor  whatfoever  5  and  (  which  makes 
it  yet  more  acceptable  _)  is  not  lubject  to  be  frozen  by  any  cold  yet 
known.  When  I  hâve  thus  filled  it,I  can  very  eafily  in  the foremention- 
ed  flame  of  a  Lamp  féal  and  joyn  on  the  head  of  it. 

Then,  for  graduating  the  ftem,  1  fix  that  for  thebeginningof  my  di- 
vifion  where  the  furface  of  the  liquor  in  the  flem  remains  when  the 
bail  is  placed  in  common  diftilled  water,  that  isfo  cold  thatit  juft  begins 
to  freeze  and  fhoot  into  flakes  5  and  that  mark  I  fix  at  a  convenient  place 
of  the  ftem,  to  make  it  capable  of  exhibiting  very  many  degrees  ofcold, 
below  that  which  is  requifite  to  freeze  water  :  the  reft  of  my  divilîons, 
both  above  and  below  this  (which  I  mark  with  a  [cf]  or  nought )  I  place 
according  to  the  Degrees  of  Expanfion ,  or  Contrailion  of  the  Liquor  in 
proportion  to  the  bulk  it  had  when  it  indur’d  the  newly  mention’d  freez- 
ingcold.  And  this  may  be  very  eafily  and  accurately  enough  done  by 
this  following  way;  Préparé  aCylindrical  vellel  of  very  thin  plate  Brais 
or  Silver,  A  B  C  D  of  the  figure  Z  the  Diameter  A  B  of  whofe  cavity 
let  be  about  two  inches,  and  the  depth  B  C  the  lame  let  each  end  be 
cover’d  with  a  fiat  and  fmooth  plate  of  the  famé  fubllance,  clofely  foder’d 
on,  and  in  the  midfi:  of  the  upper  cover  make  a  pretty  large  hole  E  F, 
about  the  bignefsof  a  fifth  part  of  the  Diameter  ot  theother^  into  this 
falfen  very  well  with  cernent  a  (haight  and  even  Cy  lindrical  pipe  ofGlals, 
E  F  G  H,  the  Diameter  of  whofe  cavity  let  be  exaftly  onetenth  of  the 
Diameter  of  the  greater  Cylinder.  Let  this  pipe  be  mark’d  at  G  H  with 
a  Diamant,  fo  that  G  from  E  may  be  diftant  juft  two  inches,  or  the  famé 
height  with  that  of  the  cavity  ot  the  greater  Cylinder,  then  divide  the 
length  E  G  exaftly  into  10  parts,  fo  the  capacity  of  the  hollowof  each 
of  thele  divifions  will  be  part  of  the  capacity  ofthe  greater  Cylin¬ 
der. 
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der.  This  veffel  bcing  thus  prepared,  the  way  of  marking  and  gradu- 
ating  the  lhermometers  may  be  Very  eafily  thus  performed  : 

Fill  thisCylindrical  vefiel  with  the  famé  liquot  wherewith  the  'Ther- 
mo  met  ers  are  fill’d,  then  place  bothit  and  the  ‘ihcrmonieter  you  are  td 
graduée ,  in  water  that  is  ready  to  be  frozen,  and  bring  the  furface  of  the 
liquor  in  the  Thermometer  to  the  firft  marke  or  [cffî  then  fo  proportion 
the  liquor  in  the  Cylindrical  vefiel,  that  the  furface  of  it  may  juftbe  at 
the  lower  end  of  the  Irnall  glafs-Cylinder  ;  then  very  genfly  and  gradu- 
ally  wartn  the  water  in  which  both  the  Thermometer  and  this  Cylindrical 
vefîèlftand,  and  as  you  perçoive  the  ting'd  liquor  to  rife  in  both  fiems} 
with  the  point  of  a  Diamond  give  lèverai  marks  On  the  1km  of  ûxzTher- 
mometer  at  thofe  places,  which  by  comparing  the  expanfion  in  both 
Stems ,  are  found  to  correfpond  to  the  divifions  of  the  cylindrical  veflèi, 
and  having  by  this  means  marked  fome  few  of  thefe  divifions  on  the 
Stem ,  it  will  be  very  eafie  by  thefe  to  mark  ail  the  reft  of  the  Stem, 
and  accordingly  to  affign  to  every  divifion  a  proper  charaéter. 

A  Thermometer ,  thus  marked  and  prepared,  will  be  the  fittefi:  Infini¬ 
ment  to  make  a  Standard  of  heatandcold  that  can  beimagined.  For 
being  fealed  up,  it  is  not  at  ail  fubjeâ:  to  variation  or  Wafting,  nor  is  it  fia¬ 
ble  tobe  changed  by  the  varying  preflùre  of  the  Air,  which  allother 
kind  of  Thermometer  s  that  are  open  to  the  Air  are  fiable  to.  But  to  pro- 
ceed. 

This  property  of  Expanfion  with  Heat,  and  Contraction  with  Cold,  h 
not  peculiar  toLiquors  only,  butto  ail  kind  of  folidBodies  alfo,  efpeci- 
ally  Metals,  which  will  moremanifeftlyappear  by  this  Experiment. 

Take  theBarrel  of  a  Stopcock  of  Brais,  and  let  the  Key,  which  is  well 
fitted  to  it,be  rivetc-d  into  it,fo  that  it  may  llip,aud  be  eafily  turned  round, 
then  heat  this  Cock  in  the  fire,  and  you  will  find  the  Key  fo  fwollen,  that 
you  will  not  be  able  to  turn  it  round  in  the  Barrel  5  but  if  it  be  fuffered 
to  cool  again,  as  Ibon  as  it  is  cold  it  will  be  as  movable,  and  as  eafie  to  be 
turned  as  before. 

This  Quality  is  alfo  very  obfervable  in  Le  ad.  Tin ,  Silver,  Antimony , 
Pitch^RoJîn^Bees-max  Butter ,and  the  like;  ail  which, if  after  they  be  melted 
you  fufîèr  gently  to  cool ,  you  fhall  find  the  parts  of  the  upper  Surface 
tofubfide  andfall  inwards,  lofing  that  plumpnefs  and  IfnOothnefs  it  had 
whilffin  fufion.  The  like  I  hâve  alfo  obferved  in  the  cooling  of  Glafi 
of  Antimony.  which  does  very  neer  approach  the  nature  of  Glafi, 

But  becaule  thefe  are  ail  Examples  taken  frofn  other  materials  then 
Glafi, and  argue  only,  that  pofiibly  there  may  be  the  like  property  alfo  in 
Glafi,  not  that  really  there  is  ;  We  fhall  by  three  or  four  Experiments  in- 
deavour  to  manifeft  that  alfo. 

And  the  Firft  is  an  Oblêrvatîon  that  is  very  obvions  even  in  thefe  very 
drops, to  wit,that  they  are  ail  of  them  terminated  with  an  unequal  or  ir- 
regular  Surface  ,  efpecially  about  the  fmaller  part  of  the  drop ,  and  the 
whole  length  of  the  fi em  ^  as  about  D,  and  from  thence  to  A,  the  whole 
Surface,  which  would  hâve  becn  round  if  the  drop  had  cool’d  leifurely, 
is,  by  being  quenched  hall ily, very  irregularly  flatted  and  pitted  ;  which 
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Ilûppolè  proceeds  partly  from  theWaters  unequally  cooling  and  pref- 
fing  the  parts  of  thedrop,  and  partly  from  the  fell-contraéfing  or  fubfi- 
ding  quality  of  the  fubfiance  of  the  Glafs:  For  the  vehemency  of  the 
heat  of  thedrop  caufesfuchiudden  motions  and  bubbles  in  the  cold  Wa* 
ter,that  fome  parts  of  the  Water  bear  more  forcibly  againft  one  part  then 
againfi  another  ,  and  confequently  do  more  fuddenly  cool  thofe  parts  to 
which  they  are  contiguous. 

A  Second  Argument  may  bedrawn  from  the  Experimentof  cutting 
Glaflès  with  a  hot  Iron.  For  in  that  Experiment  the  top  of  the  Iron 
heats ,  and  thereby  ratifies  the  parts  of  the  Glafs  that  lie  juif  before  the 
crack ,  whence  each  of  thofe  agitated  parts  indeavouring  to  expand  its 
felf  and  get  elbow-room,  thrufts  off  ail  the  reft  of  the  contiguous  parts, 
and  confequently  promotes  the  crack  that  was  before  begun. 

A  Third  Argument  may  be  drawn  from  the  vvay  of  producing  a  crack 
in  a  found  piece  or  plate  of  Glafs,  which  is  done  two  wayes,  either  Firlf, 
by  fuddenly  heating  a  piece  of  Glafs  in  one  place  more  then  in  another. 
And  by  this  means  Chymifts  ufually  eut  otf  the  necks  of  Glafs-bodies, 
by  twokindsof  Inftruments,  either  bya  glowing  hot  round  Iron-Ring, 
which  juif  incompafies  the  place  that  is  tobe  eut,  or  elfe  by  a  Sulphurd 
Threed.  which  is  often  wound  about  the  place  where  the  feparation  is  to 
be  madé,and  thenftred.  Or  Secondly,A  Glafs  may  becrackedby  cooling 
it  fuddenly  in  any  place  with  Water,  or  the  like,  after  it  has  been  ail  lei- 
furely  and  gradually  heated  very  hot.  Both  which  Thœnomenu  feem  ma- 
niieftly  to  proceed  from  the  expatijion  and  contraction  of  the  parts  of 
the  Glafs ,  which  is  alfo  made  more  probable  by  this  circumfiance  which 
I  hâve  obferved  ,  that  a  piece  ofeommon  window-glalsbeing  heated  in 
the  middle  very  fuddenly  with  a  live  Coal  or  hot  Iron,does  ufually  at  the 
firlf  crack  fall  into  pièces, whereas  if  the  Plate  has  been  gradually  heated 
very  hot ,  and  a  drop  of  cold  Water  and  the  like  be  put  on  the  mid¬ 
dle  of  it,  it  only  flaws  it,  but  does  not  break  it  alunder  immédi¬ 
at  ely. 

A  Fourth  Argument  may  be  drawn  from  this  Experiment  y  Take  a 
Glafs-pipe,  and  fit  into  it  a  folid  Ifick  of  Glafs,  fo  as  it  will  but  juif  be  mo- 
ved  in  it.  Then  by  degreesheat  themwhillf  they  are  one  within  ano- 
ther,and  they  will  grow  fi iffer,  but  when  they  are  again  cold, they  will  be 
as  eafie  to  be  turned  as  before.  This  Expanfion  of  Glafs  is  more  mani- 
feft  in  this  Experiment. 

Take  a  ftick  of  Glals  of  a  confiderable  length,and  fit  it  fo  between  the 
two  ends  or  ferews  of  a  Lath,thatit  may  but  juif  eafily  turn,and  that  the 
very  ends  of  it  may  be  jufi  toucht  and  lufieined  thereby -,  then  applying 
the  fiameof  the  Candie  to  the  middle  of  it,  and  heating  it  hot,you  will 
prelèntly  find  the  Glafs  to  fiick  very  fafi  on  thofe  points,  and  not  without 
much  difficulty  to  be  convertible  on  them,  before  that  by  removing  the 
fiamefora  while  from  it,  it  be  fuffered  to  cool,  and  then  you  will  find  it 
as  eafie  to  be  turned  round  as  at  the  firlf. 

From  ail  which  Experiments  it  isvery  évident,  that  ail  thofe  Bodies, 
and  particularly  Glafs,  iuffers  an  Expanfion  by  Heat,  and  that  a  very  con¬ 
fiderable 
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fiderable  one,whilft  theÿ  are  in  a  date  ofFufion.  For  Iditidiiy.ps  I  elfewhere 
mention,  bcing  nothing  but  an  eff  ect  of  a  very  Jlrong  and  quicl\jhdking  motion , 
W  hereby  the  parts  arc. a  s  it  rverejoofened  front  each  otheryind  confequently  kdve 
an  interjacent  fpace  or  vacwty  it  follows,  that  ail  thbfe  lliaken  Particles  muft: 
necellàrily  take  up  much  more  room  then  whenthey  were  at  reft,  and  lay 
quietly  upon  each  other.  And  this  is  fuiiher  confirmed  by  a  Pot  of  boyling 
Alabajtcr ,  which  will  manifeftly  ri  le  a  fixth  or  eighth  part  higher  in  the  Pot, 
vvhillt  it  is  boyling,  then  it  will  remain  at,  both  before  and  after  it  be  boyl- 
ed.The  reafon  of  which  odd  Phœnomenon  (  to  hint  it  here  only  by  the  way) 
is  this ,  that  there  is  in  the  curious  powder  of  Alabafter,  and  other  calcining 
Stones,  a  certain  watery  fublfance,  which  isfofixt  and  includedwith  the 
folid  Particles,  that  till  the  heat  be  very  confiderable  they  will  not  fiy  awayj 
but  after  the  heat  is  increafed  to  fuch  a  degree ,  they  break  ouf  every  way 
in  vapours,  and  thcreby  fo  fhake  and  loofen  the  Irtiall  corpulles  of  the  Pow¬ 
der  frcm  each  other,  that  they  become  perfectly  of  the  nature  of  a  fluid  bo- 
dy,  and  one  may  move  a  ftick  to  and  fro  through  it,  and  (f  ir  it  as  eafily  as 
water,  and  thevapotlrs  bnrft  and  break  out  in  bubbles  juftaS  in  boyling 
watcr,and  the  like  ;  whereas,  both  before  thole  watery  parts  are  flying 
away,  and  after  they  are  quite  gone  ,  that  is,  before  and  alter  it  havè  donc 
boy  ling,all  thofe  eflèüs  ceafe ,  and  a  ftick  is  as  difficultly  moved  to  and  fro 
in  it  as  in  fond,  or  the  like.  Which  Explication  I  could  eafily  proVe,  had  I 
time  ;  but  this  is  not  a  fit  place  for  it. 

Toproceed  therefore,I  lay, that  the  dropping  of  this  expanded  Body  in- 
to  cold  Water,  does  make  the  parts  of  the  Glafs  fuffer  a  double  contraftiort  : 
The  firft  is,  of  thofe  parts  which  are  neer  the  Surface  ot  the  Drop.  For  Cold, 
aslfaid  before, contratfcing  Bodies,  that  is  ,by  the  abatenient  of  the  agitdtingfa.- 
cidty  the  parts  fallingneerer  togetherj  the  parts  next  ad  joyingto  the  Water 
muif  needs  lofe  much  of  their  motion,  and  impart  ittothe  Ambient*water 
(which  the  Ebullition  and  commotion  of  it  manifefts)  and  thereby  become 
a  folid  and  hard  crufi: ,  whilft  the  innermolf  parts  remain  yet  fluid  and  ex¬ 
panded  ^  whence,as  they  grow  cold  alfo  by  degrees, their  parts  muft  necefla- 
rily  beleft  atliberty  to  be  condenfed,  but  becaufeof  the  hardnelsof  the 
outward  cruft,the  contraâion  cannot  be  admitted  that  wayfout  there  being 
many  very  imall,  and  before  inconfpicuous,  bubbles  in  the  fubftance  of  the 
Glafi,upon  the  fubliding  of  the  partsofthe  Glals, the  agil  feibftance  contain- 
ed  inthem  hasliberty  of  expanding  it  felfa  little, and  thereby  thofe  bubbles 
grow  much  bigger, which  is  the  fécond  Contraction,  And  both  thefe  ate  con¬ 
firmed  from  the  appearance  of  the  Drop  it  felf:  for  as  for  the  outward  parts, 
we  fee, firft, that  it  is  irregular  and  fhrunk,  as  it  were,  which  is  caufed  by  the 
yielding  a  little  of  the  hardened  Skin  to  a  Contraction ,  after  the  very  out- 
moft  Surface  is  fettled  ;  and  as  for  the  internai  parts ,  one  may  with  ones 
nakedEye  perceiveabundanceof  very  confpicuous  bubbles,  and  with  the 
Microjcope  many  more. 

The  Confideration ofivhich  Particulârs will  eafilymake theThird Pofiti- 
on  probable, that  is,that  the  parts  of  the  drop  will  be  of  a  very  hard,  though 
of  a  rarified  Texture  5  for  ifthe  outward  parts  of  the  Drop,  by  reafon  of  its 
hard  cruft.  will  indure  very  little  ContraCtion,  and  the  agil  Particles,  inclu- 
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ded  in  thofe  bubbles,  by  thc  lofing  of  their  agitation,  by  thedecreafe  of  the 
Heat,lofe  alfo  mort  part  of  their  Spring  and  Expanfive  power,it  follows  (the 
withdravving  of  the  heat  being  very  fudden)  that  the  parts  muft  be  left  in  a 
veïy  loole  Texture,  and  by  rcafon  of  the  implication  of  the  parts  one  about 
another,which  from  their  iluggifhnes  and  glutinoufneis  I  luppofe  to  be  much 
after  the  manner  of  the  fticks  in  a  Thorn-bu(h,or  a  Lock  of  Wooftlt  vvill  fol- 
low,  I  fay,  that  the  parts  vvill  hold  each  other  very  ftrongly  together, and  in- 
deavour  to  draw  each  other  neerer  together ,  and  ccnfequently  their  Tex¬ 
ture  muft  be  very  hard  and  ftifF,  but  very  much  rarilîed. 

And  this  vvill  make  probable  my  next  Pofition,  lhat  the  parts  of  theGlafs 
are  nnder  a  kind  of tenjion  or  flexure^ont  of ivhich  they  indeavoiir  to  extricate  and 
free  themfelves,ar\à  thereby  ail  the  parts  draw  towards  the  Center  or  middle, 
and  vvould,  if  the  outward  parts  would  give  way,  as  they  do  when  the  out- 
ward  parts  cool  leifurely  (as  in  baking  of  Glalfcf)  contraft  the  bulk  of  the 
drop  into  a  much  lels  compafs.  For  fince.as  I  prcved  before,the  Internai  parts 
ofthe  drop,  vvhenfluid,wereofa  very  rarified  Texture.and,as  it  were,tos’d 
open  like  a  Lockof  Wool.and  if  they  were  fuffered  leifurely  to  cool,  vvould 
be  again  preft,  as  it  were,clofe  together:  And  fince  that  the  heat,which  kept 
them  bended  and  open,  is  removed  ,  and  yet  the  parts  not  fuffered  to  get  as 
neer  together  as  they  naturally  would  5  It  follows, that  the  Particles  remain 
undera  kind  of  tenjion  and  flexure ,  and  confequently  hâve  an  indeavour  to 
frec  themfelves  from  that  bending  and  dijienfon ,  which  they  do,  as  foon  as 
either  the  tipbebroken,  or  as  foon  as  by  a  leifurely  heating  and  cooling, 
the  parts  are  nealed  into  another  pofture. 

And  this  vvill  make  my  next  Pofition  probable,that  the  farts  of theGlafs  drops 
are  contignated  together  in  the  form  of  an  Arch>  and  cannot  any  where  yield  or 
be  drawn  inwards,till  by  the  removing  of  fome  onc  part  of  it( as  it  happens  in 
the  removing  one  of  the  ftones  of  an  Arch)the  whole  Fabrick  is  (liatter‘d,and 
falls  to  pièces, and  each  of  the  Springs  is  left  at  liberry,fuddenly  to  extricate  it 
felf  :  for  fince  I  hâve  made  it  probable,that  the  internai  parts  of  the  Glafs  hâve 
a  contraCtive  povver  inwards,  and  the  external  parts  are  incapable  of  fuch  a 
Contraftion,and  the  figure  of  it  being  lphericaljit  follows, that  the  fuperhcial 
parts  muftbear  againft  each  other,  and  keep  one  another  from  being  con- 
dens’d  into  a  lels  room,  in  the  famé  manner  as  the  ftones  of  an  Arch  conduce 
to  the  upholding  each  other  in  that  Figure.  And  this  is  made  more  probable 
by  another  Experiment  which  was  communicated  to  me  by  an  excellent  Per- 
fon,whofe  extraordinary  Abilities  in  ail  kind  of  Knowledg,  efpecially  in  that 
of  Natural  things,and  his  generous  Difpofition  in  communicating,incouraged 
me  to  hâve  recourfe  to  him  on  many  occafions.  The  Experiment  was  this  : 
Small  Glafs-balls  (  about  the  bignefsof  that  reprefented  in  the  Figure  &.) 
would, upon  rubbing  or  fcratching  the  inward  Surface,  fly  ail  infunder,  with 
a  pretty  brisk  noife  ;  whereas  neither  before  nor  after  the  inner  Surface  had 
been  thus  fcratcht,  did  there  appear  any  flaw  or  crack.  And  putting  the  pie- 
cesof  oneofthofe  broken  ones  together  again,  the flaws  appeared much 
after  the  manner  of  the  black  lines  on  the  Figure,  &.  Thefe  Balls  were  fmall, 
but  exceeding  thick  bubbles  of  Glafs ,  which  being  crack’d  off  from  the 
Tuntilion  whilft  very  hot ,  and  fo  fuffered  to  cool  without  nealing  them  in 
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the  Oven  over  theFurnace,  do  thereby  ('beingmade  of  wliite  Glals, 
which  cools  much  quicker  then  grecn  Glafs,  and  is  thereby  mademuch 
brittler^  acquirea  very  porous  and  very  brittle  texture  :  lo  that  if  with 
the  point  of  a  Needle  or  Bodkin ,  the  infidc  of  any  of  them  be  rubbed 
pretyhard,  and  then  laid  on  a  Table,  itwill,  within  a  very  little  vvhile, 
break  into  many  pièces  with  a  brisk  noife ,  and  throw  the  parts  above  a 
fpan  alunder  on  the  Table:  Now  though  the  pièces  are  not  fo  fmallas 
thofe  of  a  fulminating  drop,  yet  they  as  plainly  (hew,  that  the  outward 
parts  of  the  Glafs  hâve  a  great  Conatus  to  fly  afunder,were  they  not  held 
together  by  the  tenacity  of  the  parts  of  the  inward  Surface  :  for  we  fee 
as  foon  as  thofe  parts  are  crazed  by  hard  rubbing,  and  thereby  their  tena- 
city  fpoiled,  the  fpringinels  of  the  more  outward  parts  quickly  makesa 
divulfion,  and  the  broken  pièces  will,  if  the  concave  Surface  of  thembe 
further  fcratcht  with  a  Diamond-,  fly  again  into  fmaller  pièces, 

From  which  preceding  confiderations  it  will  follow  Sixthly ,  That  the 
fudden  flying  alunder  of  the  parts  as  foon  as  this  Arch  is  any  where  difor- 
dered  or  broken,  proceeds  Irom  the  fpringing  of  the  parts  j  which  ,indea- 
vouring  to  extricate  themlelves  as  loon  as  they  get  the  liberty  ,  they  per- 
form  it  withfuch  a  quicknefs,that  they  throw  one  another  away  with  very 
great  violence.-  for  the  Particles  that  compofe  the  Crufl:  hâve  a  Conatus 
to  lye  further  from  one  another, and  therefore  as  foon  as  the  external  parts 
are  locfened  they  dart  themfelves  outward  with  great  violence,  juif  as  1b 
many  Springs  would  do,  if  they  were  detained  and  fait  ened  to  the  body, 
as  foon  as  they  Ihould  be  fuddenly  loofencd;  and  the  internai  parts  draw- 
ing  inward,  they  contraftfoviolently,  that  they  rebound  back  again  and 
fly  into  multitude  of  fmall  Ihiversor  fands.  Now  though  they  appear 
not,  either  to  the  naked  Eye,  or  the  Microfeope ,  yet  I  am  very  apt  to  think 
theremuy  beabundance  of  fmall  flaws  or  cracks,  which,  by  reafon  the 
flrong  reflefting  Air  isnot  gotbetween  the  contiguous  parts,  appear  not. 
And  that  this  may  be  fo ,  I  argue  from  this ,  that  I  hâve  very  often  been 
able  to  make  a  crack  or  flaw,  in  fome  convenient  pièces  of  Glafs, to  appear 
and  difappear  at  pleafure,  according  as  by  preffing  together,  orpulling 
alunder  the  contiguous  parts,  Iexcluded  or  admitted  the  ftrong  refledt- 
ing  Air  between  the  parts:  And  it  is  very  probable ,  that  there  may  be 
fome  Body,  that  is  either  very  rarified  Air,  or  fomething  analogous  to  it, 
which  fills  the  bubbles  of  thefe  drops =,  which  I  argue,  firft,  from  the  round- 
nels  of  them,  and  next,  from  the  vivid  refleûion  of  Light  which  they  ex- 
hibite  :  Now  though  I  doubt  not ,  but  that  the  Air  in  them  is  very  much 
rarified, yet  that  there  is  lbme  irr  them,  to  fuch  as  well  conlider  this  Expe- 
rimentof  the  difappearing  of  a  crack  upon  the  extruding  of  the  Air  ,  I 
fuppolê  it  will  fecm  more  then  probable. 

The  Seventh  and  laft  therefore  that  I  fhall  prove,  is,  That  the  graduai 
heating  and  cooling  of  thefe  (b  ex tended  bodies  dues  reduce  the  parts  of  the 
C/afs  to  a  loofer.  and  feftcr  temper.  And  this  I  found  by  heating  them,  and 
keeping  them  for  a  prety  while  very  red  hot  in  a  fire  ^  for  thereby  I  found 
them  to  grow  a  little  lighter  ,  and  the  fmall  Stems  to  be  very  «alily  bro- 
ken  and  fnapt  any  where,  without  at  ail  making  the  drop  fly  j  whereas 
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before  they  were  fo  exceeding  hard,that  they  could  not  be  broken  vvith- 
out  much  difficulty  ;  and  upon  their  breaking  the  whole  drop  vvould 
fiy  in  pièces  with  very  great  violence.  The  Realon  of  vvhich  lad:  feems 
to  be  ,  that  the  leifurely  heating  and  cooling  of  the  parts  doesnot  only 
wadfome  partof  the  Glafsit  felf,  but  ranges  ail  the  parts  into  abetter 
order,  and  gives  eachParticle  an  opportunity  of  relaxing  its  felf,  and 
confequently  neither  will  the  parts  hold  fo  drongly  together  as  before, 
nor  be  fo  difficultto  be  broken  :  The  parts  now  more  eafily  yielding’ 
nor  will  the  other  parts  fly  in  pièces ,  becaufe  the  parts  hâve  no  bended 
Springs.  The  relaxation  alfo  in  the  temper  of  hardned  Steel ,  and  ham- 
mered  Metals.by  nealing  them  in  the  lire, feems  to  proceed  from  much  the 
famecaule.  For  both  by  quenching  fuddenlyfuch  Metals  as  hâve  vitri¬ 
fié  parts  interfpers’d,  as  Steel  has, and  by  hammeringof  other  kinds  that 
do  not  fo  much  abound  with  them,  as  Silver,  Brafs,  &c.  the  parts  are  put 
into  and  detained  in  a  bended  nodure  ,  which  by  the  agitation  of  Heat 
are  fhaken,  and  loofened,  and  iuft'ered  to  unbend  themfelves. 


Obfcrv .  VIII.  Of  the  fiery  Sparks  ftrtick.  from  a  Flint  or 
Steel. 

Schtm.  y.  lT  is  a  very  common  Experiment ,  by  driking  with  a  Flint  againd  a 
J  Steel, to  make  certain  fiery  and  fhining  Sparks  to  fly  out  frombetween 
thofe  tvvo  compreffing  Bodies.  About  eight  years  fince  ,  upon  cafually 
reading  the  Explication  of  this  odd  Phanomenon ,  by  the  mod  Ingenious 
Des  Cartes ,  I  had  a  great  defire  to  be  fatisfied ,  what  that  Subdance  was 
that  gave  fuch  a  fhining  and  bright  Light  :  And  to  that  end  I  fpread  a 
fheet  of  vvhite  Paper, and  on  it,  obferving  the  place  where  feveral  of  thefe 
Sparks  feemed  to  vanifh,  I  found  certain  veryfmall,  black,  but  glidering 
Spots  of  a  movable  Subdance,  each  of  which  examining  with  my  Mifcro- 
copej  found  to  bea  final]  round  Globule  ;  fomeof  which,  astheylooked 
prety  final],  fo  did  they  from  their  Surface  yield  a  very  bright  and  drong 
refleûion  on  that  fide  which  was  nextthe  Light;  and  each  look’d  almod 
like  a  prety  bright  Iron-Ball,  whofe  Surface  was  prety  regular,  fuch  as  is 
reprefented  by  the  Figure  A.  In  this  I  could  perceive  the  Image  of  the 
Window  prety  well,orofa  Stick,  which  I  moved  up  and  down  between 
the  Light  and  it.  Others  I  found,which  were,  as  to  the  bulkof  the  Bail, 
prety  regularly  round, but  the  Surface  of  them, as  it  was  not  very  fmootln 
but  rough,and  more  irregular,  fo  was  the  refleftion  from  it  more  faint  and 
confufed.  Such  were  the  Surfaces  of  B.  C.  D.  and  E.  Some  of  thefe  I 
found  cleft  or  cracked,  asC,  others quite  broken  in  two  and  hollow,  as 
D.  which  feemed  tobehalf  the  hollow  fhell  of  a  Granado,  broken  irre- 
gularly  in  pièces.  Several  others  I  found  of  other  fhapes  ;  but  that 
which  is  feprefented  by  E,  I  obferved  to  be  a  very  big  Spark  ofFire, 
which  went  out  upon  onefidcof  the  Flint  that  I  druck-rire  vvithall,  to 
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which  it  fiuck  by  the  root  F,  attheend  of  which  fmall  Stem  was  fàften- 
ed-on  a  Hcmifphere,  or  half  a  hollow  Êalfwith  the  mouth  of  it  open  from 
the  Hemwards,  fô  that  it  looked  much  like  a  Funnel,  or  an  old  fafhiotied 
Bowl^  without  a  foot.  This  night,  making  many  tryals  and  observations 
of  this  Expérimenté  met,arnong  a  multitude  of  theGlobular  ones  which 
I  had  obferved,  a  couple  of  Inffanccs,  which  are  very  remarkable  to  the 
confirmation  of  my  Hypothefts. 

.  And  the  Firft  was  of  a  pretty  big  Bail  fàftened  on  to  the  end  of  a  fmall 
fliver  of  Iron, which  Compatit um  feemed  to  be  nothing  elfe  but  a  long  thin 
chip  of  Iron,oneof  whoie  ends  was  meltedintoa  fmall  round  Globukthe 
other  end  remaining  unmelted  and  irregular,  and  perfeétly  Iron. 

The  Second  Inftance  was  not  lefs  remarkable  then  the  Firft  j  for  I 
found,  when  a  Spark  went  out,  nothing  but  a  very  fmall  thin  long  fliver 
of  Iron  or  Steel ,  unmelted  at  either  end.  So  that  it  feems,  thatfomeof 
thefe  Sparks  are  the  Hivers  or  chips  of  the  Iron  vitnfied  ,  Others  are  on- 
ly  the  Hivers  melted  into  Balls  without  vitrification ,  And  the  third  kind 
are  only  fmall  Hivers  of  the  Iron,  made  red-hot  with  the  violence  of  the 
ftroke  given  on  the  Steel  by  the  Flint. 

He  that  Ihall  diligently  examine  the  Thecnomcna  of  this  Experiment, 
will,  I doubt  not,  find  caule  to  believe,  that  the  reafon  Ihave  heret-  (  re 
givenof  it,  isthetrue  and  gcnuinecaufe  of  it,  namely,  That  theSpari 
appearing  fi  bright  m  the  fal/ingf  nothing  elfe  but  a  fmall  pièce  of  the  S  teel 
or  Flint,  but  moftcommonly  ofthe  Steel ,  which  by  the  violence  of  the  ftroke 
if  at  the  famé  time  jever  cl  and  heatt  red-hot ,  and  that  fonietimes  to  Juch  a 
degree ,  as  to  make  it  melt  together  into  a  fmall  Globule  of  Steel }  and  Jome- 
ttmes  alfa  is  t  hat  beat  fi  very  mtenfe,  as  further  to  melt  it  and  vitrifie  it  but 
many  times  the  heat  is  fe  gent/e,  as  to  be  able  to  make  the  ftiver  only  redhot , 
rvhich  notrvithftanding  falling  tipon  the  tinder  f  that  is  only  a  very  curious 
fmall  Coal  made  of  the  fmall  threads  of  Linnen  burnt  to  coals  and 
char  à)  it  eajily  fetiit  on  fire.  Nor  will  any  part  of  this  Hypothefs  feent 
ftrange  to  him  that  confiders,  Firfl,  that  either  hammering,  or  filing  or 
otherwife  violently  rtibbing  of  Steel,  will  prefently  make  it  lo  hot  as  to 
be  able  to  burn  ones  fingers.  Next,  that  the  whoie  force  of  the  ftroke 
is  exeited  upon  that  fmall  part  where  the  Flint  and  Steel  firft  touch  :  For 
the  Bodies  being  each  of  them  fo  very  hard  ,  the  puis  cannot  be  far  com- 
municated,  that  is,  the  parts  of  each  can  yield  but  very  little,  and  there- 
fote  the  violence  of  the  concufîion  will  be  exerted  on  thatpieceol  Steel 
which  is  eut  ofi  by  the  Flint.  Thirdlÿ,  that  the  filings  or  fmall  parts  of 
Steel  -are  very  apt,as  it  were,to  take  fire,  and  are  prefently  red  hot,  that 
îSjtbere  feems  to  bea  very  combnftible  fulphureous  Bodyinlronor  Steel, 
which  the  Air  very  readily  preys  upon,  as  foon  as  the  body  is  a  little  vio¬ 
lently  heated.  » 

And  this  is  obvious  in  the  filings  of  Steel  or  Iron  caft  through  the  fiame 
or  a  Candie  ;  for  even  by  that  ludden  tranfttns  of  the  fmall  chips  of  Iron, 
they  are  heat  ic-d  hot, and  that  combnftible  fulphureous  Body  is  prefent¬ 
ly  prey  d  upon  and  devoured  by  the  aercal  incompaffing  Menfruunt , 
whofe  office  in  this  Particular  I  hâve  fhewn  in  the  Explication  of  Char- 
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And  in  profecution  of  this  Experiment,having  taken  the  filings  of  Iron 
and  Steel,  and  with  the  point  of  a  Knife  caft  thern  through  the  fiame  of  a 
Candie  ,  I  obferved  where  forae  confpicuous  Ihining  Particles  fell ,  and 
looking  on  them  with  my  Microfiope  ,  I  found  them  to  be  nothing  elfe 
but  fuch  round  Globules,  asl  formerly  found  theSparks  ftruck  from  the 
Steel-bv  a  ftroke  to  be,  only  a  little  bigger  5  and  ihaking  together  ail  the 
filings  that  had  fallen  upon  the  fbeet  of  Paper  underneath,  and  obferving 
them  with  the  Microfiope.  I  found  a great  number  of  fmall  Globules,  fuch 
as  the  former,  though  there  were  alfo  many  of  the  parts  that  had  remain- 
ed  untoucht,  and  rough  filings  or  chips  of  Iron.  So  that,  it  feems,  Iron 
does  contain  a  very  combnjlible  filphoreons  Body,  which  is,  in  ail  likeli- 
hood,  one  of  the  caufes  of  this  Thœnomenoti ,  and  which  may  be  perhaps 
very  much  concerned  in  the  bufinefs  of  its  hardening  and  tempering  :  of 
which  fomewhat  is  faid  in  the  Defcription  of  Mnfiovy-glafi. 

So  that,  thefe  things  confidered,  we  need  not  trouble  our  felves  to  find 
out  what  kind  of  Pores  they  are,  both  in  the  Flint  and  Steel,  that  contain 
the  Atoms  offre ,  nor  how  thofe  Atoms  corne  to  be  hindred  front  run- 
ning  ail  out ,  when  a  dore  or  paflàge  in  their  Pores  is  made  by  the  con- 
cuffion  :  nor  need  we  trouble  our  felves  to  examine  by  what  Prometheus 
the  Elément  of  Fire  cornes  to  be  fetcht  down  from  above  the  Régions  of 
the  Air,  in  what  Cells  or  Boxes  it  is  kept,  and  what  Epimetheus  lets  it  go  : 
Nor  to  confider  what  it  is  that  caufes  fo  great  a  conflux  of  the  atomical 
Particles  of  Fire, which  are  faid  to  fiyto  aflaming  Body,  like  Vulturesor 
Eagles  to  a  putrifying  Carcafs,  and  there  to  ntake  a  very  great  pudder. 
Since  we  hâve  nothing  more  difficult  in  this  Hypothefis  to  conceive,  firft, 
asto  the  kindling of  Tinder,then  howalargelron-bullet,  letfallredor 
glowing  hotupon  a  heapof  Small-coal,  Ihouldfet  fireto  thofe  that  are 
nexttoit  firft  :  Norfecondly,  isthis  lait  more  difficult  to  be  explicated, 
then  that  a  Body.  as  Silver  for  Inftance,  put  into  a  weak  Menfirrntm,  as 
unreétified  Aqua  fortis  fhould  ,  whenit  is  put  in  a  great  heat ,  be  there 
diflolved  by  it,  and  not  before  ;  which  Hypothefis  is  more  largely  explica¬ 
ted  in  the  Defcription  of  Charcoal.  To  conclude,  we  fee  by  this  In¬ 
ftance,  how  much  Experiments  may  eonduce  to  the  regulating  of  Philo- 
fiphical  notions.  For  if  the  moft  Acute  Des  Cartes  had  applied  himfelf 
experimentally  to  hâve  examined  what  lubftance  it  was  that  caufed  that 
fhining  of  the  falling  Sparks  ftruck  from  a  Flint  and  a  Steel ,  lie  would 
certainly  hâve  a  little  altered  his  Hypothefis ,  and  welhould  hâve  found, 
that  hislngenious  Principles  would  haveadmitted  a  very  plaufible  Ex¬ 
plication  of  this  Phienomenon  ;  whereas  by  not  examining  loffir  aslie 
might ,  he  has  fet  down  an  Explication  which  Experiment  do’s  contra- 
dift. 

But  before  Ileavethis  Defcription,  I  muft  not  forget  to  take  notice  of 
the  Globular  form  into  which  each  of  thefe  is  moft  curioully  foimed. 
And  this  Phœnomenon,  as  I  hâve  elfewhere  more  largely  ihewn,  piroceeds 
from  a  propriety  which  belongs  to  ail  kinds  of  fluid  Bodies  more  or 
lefs,and  is  caufed  by  the  Incongruity  of  the  Ambient  and  included  Fluid, 
which  fo  afts  and  modulâtes  each  other ,  that  they  acquire  ,  asneer  as  is 
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poflible,  a  fperical  or  globular  form,  which  propriety  and  feveral  of  the 
Thtnometia  that  proceed  from  it,  1  hâve  more  fully  explicated  in  the  fixth 
Obfèrvation. 

One  Experiment,  which  does  very  muchilluftraterny  prefent  Explica¬ 
tion,  and  is  in  it  felf  exeeeding  pretty,  I  muft  not  pafs  by  :  And  that  is  a 
way  of  making  fmall  Globules  or  Ealls  of  Lead,  or  Tin,  as  fmall  almoft  as 
thefc  of  Iron  or  Steel,  and  that  exeeeding  eafily  and  quickly,  by  turning 
the  filings  or  chips  of  thofe  Metals  alfo  into  perfeûly  round  Globules. 
The  way,  in  (hort,as  I  receivcd  it  from  the  Learned  Thyfitian  Doclor  I.  G. 
is  this , 

Reduce  the  Métal  youwould  thusfhape,  into  exeeeding  fine  filings, 
thefiner  the  filings  are,  the  finer  will  the  Ballsbe:  Stratifie thefe  filings 
with  the  fine  and  well  dryed  powder  of  quick  Lime  in  a  Crncjble  propor- 
tioned  to  the  quantity  you  intend  to  make  :  VVhen  you  hâve  thus  fillcd 
your  C niable,  by  continuai  flratificatioxs  of  the  filings  and  powder,  fo 
that, as  neerasmay  be,  no  oneof  the  filings  may  touch  another,  place  the 
Cnicible  in  a  graduai  fire ,  and  by  degrees  let  it  be  brought  to  a  beat  big 
enough  to  make  ail  the  filings,  that  are  mixt  with  the  quick  Lime,to  melt, 
and  no  more  ;  for  if  the  fire  be  too  hot ,  many  of  thefe  filings  will  joyn 
and  run  together  whereasif  the  heat  be  proportioned  ,  upon  walhing 
the  Lime-duft  in  fair  Water ,  ail  thofe  fmall  filings  of  the  Métal  will  fub- 
fide  to  the  bottom  in  a  moft  curious  powder ,  confiftingallof  exaftly 
round  Globules ,  which,  if  it  be  very  fine,  is  very  excellent  to  make  Hour- 
glaflès  of. 

Now  though  quick  Lime  be  the  powder  that  this  direftion  makes 
choiceof,  yet  I  doubt  not,  but  that  there  may  be  much  more  convenient 
ones  found  out,  one  of  which  I  haVe  made  tryal  of,  and  found  very  effe¬ 
ctuai}  and  wereit  not  for  difeovering,  by  the  mentioning  of  it,  another 
Secret,  which  I  am  not  free  to  impart,  I  fhould  hâve  here  inferted 
it. 


Obfcrv.  IX.  Of  the  Colours  obfervabk  in  Mufcovy  Glafs ,  and 
other  thin  Bodies. 

MOfcovy-glafs,or  Lapis  Jpecularisjs  a  Body  that  feerrts  to  hâve  as  ma¬ 
ny  Curiofities  in  its  Fabrick  as  any  common  Minerai  I  hâve  met 
with  :  for  firft ,  It  is  tranfparent  to  a  great  thicknefs  :  Next,  it  is  com- 
pounded  of  an  infinité  number  of  thin  flakes  joyned  or  generated  one 
upon  another  lo  clofe  8c  fmooth,as  with  many  hundreds  of  them  to  mako 
one  lmooth  and  thin  Plate  of  a  tranfparent  flexible  lûbftance, which  with 
care  and  diligence  may  be  Ait  into  pièces  lô  exceedingly  thin  as  to  be 
hardly  perceivable  by  the  eye,  and  yet  even  thofe,  which  I  hâve  thought 
the  thinneft,  I  hâve  with  a  good  Microfcope  found  to  be  made  up  of  many 
other  Plates,  yetthinner;  and  itis  probable,  that,  were  our  Microfcopes 
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much  better ,  we  might  much  further  difcov  er  its  divifibility.  Nor  are 
thefe  flakes  only  regular  as  to  the  fmoothnefs  of  their  Surfaces  ;  but  third- 
ly  ,  In  many  Plates  they  may  be  perceived  to  be  terminated  naturally 
with  edges  of  the  figure  of  a  Rhomboeid.  This  Figure  is  much  more  con- 
fpicuous  inourEnglilhtalk,  much  whereof  is  found  in  the  Lead  Mines, 
and  is  commonly  called  Spar  ,  and  Kauck^,  which  is  of  the  lame  kind  of 
fubftance  with  the  Sclenitk,  butis  feldom  found  in  fo  large  flakes  as  that 
is,  nor  is  it  altogether  fo  tuff,  but  is  much  more  clear  and  tranfparent,and 
much  more  curioufly  fhaped  ,  and  yet  may  be  cleft  and  flak’d  like  the  o- 
ther  SelenitifL  But  fourthly,  this  ftone  has  a  property,  which  in  refped 
of  the  Alicrofcope ,  is  more  notable,  and  that  is,  that  it  exhibits  feveral  ap- 
pearances  of  Colours,  both  to  the  naked  Eye,  but  much  more  confpicu- 
oully  tothe  Aîicrefcope  ;  for  the  exhibiting  of  which  ,  I  took  a  piece  of 
Mufiovy-glafs ,  and  fplittingorcleavingitintothin  Plates,  I  found  that  up 
anddown  in  lèverai  parts  of  themlcould  plainly  perceive  feveral  white 
fpecks  or  flaws,  and  others  di  verlly  coloured  with  ail  the  Colours  of  the 
Rainbow  ;  and  with  the  Microjiope  I  could  perceive  ,  that  thefe  Colours 
were  ranged  in  rings  that  incompafled  the  white  fpeck  or  flaw,  and  were 
round  or  irregular,  according  to  the  lhape  of  the  fpot  which  they  termi¬ 
nated  and  the  poiitionof  Colours,  înrelpeftof  oneanother,  wasthe 
very  lame  as  in  the  Rainbow.  The  conlècution  of  thofe  Colours  from  the 
middle  of  the  fpotoutward  beingBlew,  Purple,  Scarlet,  Yellow,  Green; 
Blew,  Purple,  Scarlet,  and  fo  onwards,  fometimes  half  a  feore  times  re- 
peatedjthat  is,there  appeared  fix,feven,eight,nine  or  ten  feveral  coloured 
rings  or  fines,  each  incircling  the  other,  in  the  famé  manner  as  I  hâve  of 
ten  feen  a  very  vivid  Rainbow  tohave  four  or  five  feveral  Rings  of  Co¬ 
lours,  thatis,  accounting  ail  the  Gradations  between Red  and  Blew  for 
one  :  But  the  order  of  the  Colours  in  thefe  Rings  was  quite  contrary  to 
the  primary  or  innermoft  Rainbow ,  and  the  famé  with  thofe  of  the  fecon- 
dary  or  outermoft  Rainbow  ;  thefe  coloured  Lines  or  Irifes ,  as  I  may  1b 
call  them ,  were  fome  of  them  much  brighter  then  others ,  and  fome  of 
them  allô  verÿmuch  broader,they  being  fome  of  them  ten, twenty,  nay, 
I  believe ,  neer  a  hundred  times  broader  then  others  ;  and  thofe  ufually 
were  broadiih  which  were  neereft  the  center  or  middle  of  the  flaw.  And 
oftentimes  I  found  ,  that  thefe  Colours  reacht  to  the  very  middle  of  the 
flaw,  and  then  there  appeared  in  the  middle  a  very  large  fpot,  for  the 
moft  part,  ail  of  one  colour  ,  which  was  very  vivid  ,  and  ail  the  other 
Colours  incompaflïng  it,  gradually  afeending,  and  growing  narrower  to- 
wards  the  edges ,  keeping  the  famé  order ,  as  in  the  fecundary  Rainbow , 
that  is,if  the  middle  were  Blew,  the  next  incompaffing  it  would  be  a  Pur¬ 
ple, the  third  a  Red,  the  fourth  a  Yellow,  &c.  asabove;  if  the  middle 
were  a  Red, the  next  without  it  would  be  a  Yellow, the  third  a  Green,  the 
fourth  a  Blew, and  fo  onward,.  And  this  order  it  alwayes  kept  whatfc- 
ever  were  the  middle  Colour. 

There  was  further  obfervable  in  feveral  other  parts  of  this  Body,  ma¬ 
ny  Lines  or  Threads,each  of  them  of  fome  one  peculiar  Colour,  and  thofe 
foexceedingly  bright  and  vivid  ,  that  itafforded  a  very  plcafantobjeft 
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throügh  the  Microfcope.  Sonie  of  thefe  threads  I  hâve  obferved  alfa  to 
be  pieced  or  made  up  of  feveral  fhort  lengths  of  differently  coJoured 
ends  C  as  I  may  fo  callthem)  asalineappearingabouttwoinches  long 
through  the  Microfcope  ,  has  been  compounded  of  about  half  an  inch  of 
a  Peach  colour,  s  of  a  lovely  Grals-green,  \  of  an  inch  more  of  a  bright 
Scarlet,and  the  reft  of  the  lineofa  Watchetblew.  Othersof  them  were 
much  otherwife  coloured  ;  the  variety  being  almoft  infinité.  Another 
thing  which  isvery  obfervable,  is,  that  if  you  find  any  place  where  the 
colours  are  very  broad  and  confpicuous  to  the  naked  eye,  you  may,  by 
preflîng  that  place  with  your  finger,  make  the  colours  change  places,and 
go from  one  part  to  another. 

There  is  one  rhœnomenon  more,  which  may,  if  care  be  ufed,  exhi- 
bit to  the  beholder,  asithas  divers  times  tome,  an  exceeding  pleafant, 
v  and  notlefsinftruftive  Speftacle  ;  And  that  is,  if  curiofity  and  diligence 
beufed  ,  you  may  folplit  this  admirable  Subfiance  ,  that  you  may  hâve 
pretty  large  Plates  (  in  comparifonof  thofefmaller  ones  which  you  may 
obferve  in  the  Rings  )  that  are  perhaps  an  -j  orat'partof  aninchover, 
each  of  them  appearing  through  the  Microfcope  motl  curioully,  intirely, 
and  uniformly  adorned  with  fome  one  vivid  colour  ;  this,  if  examined 
with  the  Microfcope ,  may  be  plainly  perceived  tobe  in  ail  parts  ofite- 
qually  thick.  Two,  three,  or  more  of  thefe  lying  one  upon  another,  ex- 
hibit  oftentimes  curious  compounded  colours ,  which  produce  fuch  a 
Compofitum ,  as  one  would  fcarce  imagine  fhould  be  the  reluit  of  fuch  in¬ 
grédients  :  As  perhaps  a  faint  yel'.ow  and  a  ble n>  may  produce  a  very  deep 
purple.  Eut  when  anon  we  corne  to  the  more  flrift  examination  of  thefe 
Thœnomena ,  andtoinquireinto  the  caufesandreafonsof  thefe  producti¬ 
ons,  we  fhall,!  hope ,  make  it  more  eonceivable  how  they  are  produced, 
and  fhew  them  tobe  no  other  then  the  natural  and  neceflàry  effeâs  ari- 
iingfrom  the  peculiar  union  of  concurrent  caufes. 

Thefe  Thanomena  being  fb  various,  and  fo  truly  admirable,  it  will  cer- 
tainly  be  very  well  worth  our  inquil  y ,  to  examine  the  caufes  and  reafons 
of  them,and  to  confider,  whether  from  thefe  caufes  demonftratively  evi- 
denced  ,  may  not  be  deduced  the  true  caufes  of  the  production  of  ail 
kind  of  Colours.  And  I  the  rather  now  do  it ,  inftead  of  an  Appen- 
dix  or  Digreffion  to  this  Hiflory,  then  upon  the  occafion  of  examining 
the  Colours  in  Peacocks,  or  other  Feathers,  becaufe  this  Sub  ject ,  as  it 
does  afford  more  variety  of  particular  Colours ,  fo  does  it  afford  much 
better  wayes  of  examining  each  circumflance.  And  this  will  be  made 
manifèftto  him  that  confiders ,  firft ,  that  this  laminated  body  is  more 
fimple  and  regular  then  the  parts  of  Peacocks  feathers,  this  confifting  on- 
ly  of  an  indefinite  number  of  plain  and  fmooth  Plates,  heaped  up,  or  in- 
cumbent  on  each  other.  Next,  that  the  parts  of  this  body  are  much  more 
manageable,  tobedivided  or  joyned,  then  the  parts  of  a  Peacocks  fea- 
ther,or  any  other  ftibflance  that  I  know.  And  thirdly,  becaufe  that  in  this 
we  areablefroma  colourlefs  body  to  produce  leVeral  coloured  bodies, 
affbrding  ail  the  variety  of  Colours  imaginable  :  And  feveral  others, 
which  the  fûblequent  Jnquiry  will  make  fiianifefL 
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To  begintherefore,it  is  manifeft  from  feveral  circumftances,  that  the 
material  caufe  of  the  apparition  of  thefe  feveral  Colours  ,  is  fome  Lamina 
or  Plate  of  a  tranfparent  or  pellucid  body  of  a  thicknefs  very  determi- 
nate  and  proportioned  according  to  the  greater  or  lefs  refraûive  power 
of  th e  pellucid  body.  And  that  this  is  fo.abundance  of  Inftances  and  par- 
ticular  Circumftances  will  make  manifeft. 

As  firfl  ,  if  you  take  any  fmall  piece  of  the  Mufcovy-glafs  ,  and  vvith  a 
Needle ,  or  fome  other  convenient  Inftrument,  cleave  it  oftentimes  into 
thinner  and  thinner  Lamina ,  you  (hall  find,  that  till  you  corne  to  a  deter- 
minate  thinnefs  of  them,  they  fhall  ail  appear  tranfparent  and  colourlels, 
but  if  you  continue  to  lplit  and  divide  them  further,you  fhall  find  at  laft, 
that  each  Plate,  after  it  cornes  to  fuch  a  determinate  thicknels,  (bail  ap¬ 
pear  moft  lovely  ting’d  or  imbued  with  a  determinate  colour.  Iffurther, 
by  any  means  you  fo  flaw  a  pretty  thick  piece,  that  one  part  does  begin 
to  cleave  a  little  from  the  other,  and  between  thofe  two  there  be  by  any 
means  gotten  fome  pellucid  medium,  thofe  laminated  pellucid  bodiesthat 
fill  that  fpace,  (hall  exhibit  feveral  Rainbows  or  coloured  Lines,  the  co¬ 
lours  of  which  will  be  difpofed  and  ranged  according  to  the  various 
thicknefles  of  the  feveral  parts  of  that  Plate.  That  this  is  fo,  is  y  et  fur- 
ther  confirmed  by  this  Experiment. 

Take  two  fmall  pièces  of  ground  and  polifht  Looking-glals-plate, 
each  about  the  bignefs  of  a  fhilling,  take  thefe  two  dry ,  and  with  your 
fore-fingers  and  thumbs  prefs  them  very  hard  and  clofe  together,ancî  you 
fhall  find,  that  when  they  approach  each  other  very  near,  there  will  ap¬ 
pear  feveral  Irifes  or  coloured  Lines,  in  the  lame  manner  almoft  as  in  the 
Mufcovy-glafi  ;  and  you  may  very  eafily  change  any  of  the  Colours  of 
any  part  of  the  interpofed  body,  by  preffing  the  Plates  clofer  and  hard- 
er  together,or  leaving  them  more  lax  ;  that  is,a  part  which  appeared  co¬ 
loured  with  a  red,  may  be  prefently  ting’d  with  a  yellow,  blew,  green, 
purplc  ,  or  the  like ,  by  altering  the  appropinquation  of  the  terminating 
Plates.Now  that  air  is  not  neceflàry  to  be  the  interpofed  body,  but  that 
any  other  tranlparent  fluid  will  do  much  the  lame,  may  be  tryed  by  wet- 
ting  thofe  approximated  Surfaces  with  Water,  or  any  other  tranlparent 
Liquor,  and  proceeding  with  it  in  the  lame  manner  as  you  did  with  the 
Air;  and  you  will  find  much  the  likeeffect,  only  with  this  différence, 
that  thofe  compreft  bodies,  which  differ  moft,  in  their  refraftive  quality, 
from  the  compreffing  bodies,  exhibit  the  mort  ftrong  and  vivid  tin- 
ëtures.  Nor  is  it  neceflàry  ,  that  this  laminated  and  tingd  body  fhould 
be  of  a  fluid  fubftance ,  any  other  fubftance ,  provided  it  be  thin  enough 
and  tranfparent,  doing  the  famething  :  this  the  Lamina  of  our  Mnfiovy- 
glafs  hint  ;  but  it  may  be  confirm’d  by  multitudes  of  other  Inftances. 

Andfirft,  we  fhall  find,  that  even  Glafs  it  lelf  may,  bythehelpof  a 
Lamp,  be  blown  thin  enough  to  produce  thefe  rhanomena  of  Co¬ 
lours  :  which  Fhanomena  accidentally  happening ,  as  I  hâve  been 
attempting  to  frame  fmall  Glaflés  with  a  Lamp,  did  not  a  little  furprize 
me  at  firft,  having  never  heard  or  feen  any  thing  ofit  before  ; 
though  aftervvards  comparing  it  with  the  Phançmeua ,  I  had  often 
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obfêrved  in  thofeBubbles  which  Children  ule  to  make  with  Soap-water, 
I  did  the  lefs  wonder  5  efpecially  whenupon  Experiment  I  fbund,  I  was 
able  to  produce  the  famé  Vhœnomena  in  thin  Bubbles  made  with  any 
other  traniparent  Subftance.  Thus  hâve  I  produced  them  with  Bubbles 
of  Pitch.  Kofin,  Colophonjifiurpentine,  Solutions  of  feveral  Gumt,  as  Gum- 
Arabie fl  in  water  5  any  glutinous  Liquor,as  JVorfl  Winefpirit  of-  Wine,  Oyl 
of  Tnrpentine ,  G  lare  of  Snails ,  &c. 

It  wouldbe  needlefsto  enumerate  the  feveral  ïnfrances ,  thefebeing 
enough  to  fhew  the  generality  or  univerlality  of  this  propriety.  Only I 
mufr  not  omit,  that  we  hâve  inftances  alfo  of  this  kind  even  in  raetalline 
Bodies  and  animal  5  for  thofe  feveral  Colours  which  are  obferved  to  fol- 
low  each  other  upon  the  polifht  furface  of  hardned  Steel,  vvhen  it  1s  by  a 
fufficient  degree  of  heat  gradnally  tempered  or  ioftened ,  are  produced 
front  nothing  elfe  but  a  certain  thin  Lamina  of  a  vitrum  or  vitnfied  part 
of  the  Métal, which  by  that  degree  of  heat,  and  theconcurring  adtion  of 
theambient  Âir,isdriven  out  and  fixed  on  the  furface  of  the  Steel. 

And  this  hints  to  me  a  very  probable  Catleaft.  if  not  the  true)  caufê 
of  the  hardning  and  tempering  of  Steel,  which  has  not,  Ithink,  been  yet 
given,nor,  that  I  know  of.been  fo  much  as  thought  of  by  any.  And  that 
is  this.that  the  hardnefs  of  it  arifes  from  a  greater  proportion  of  a  vitrifi- 
ed  Subftance  interfperfed  through  the  pores  of  the  Steel.  And  that  the 
tempering  or  foftning  of  it  arifes  from  the  proportionate  or  fmaller  parcels 
of  it  left  within  thofe  pores.  This  will  feem  themofe  probable,  if  we 
confider  thefeParticuIars. 

Firfc,  That  the  pure  parts  of  Metals  are  of  themfelves  very  flexible 
and  tujf  that  is,  will  indure  bending  and  hammering,and  yet  retain  their 
continuity. 

Next,  That  the  Parts  of  ail  vitrified  Subfiances,  as  ail  kinds  of  Glali^ 
the  Scoria  of  Metals,  d'-c.  are  very  hard,  and  allô  very  brittle,  beingnei- 
ther  flexible  nor  malléable ,  but  may  by  hammering  or  beating  be  broker! 
into  fmall  parts  or  powders. 

Thirdly,That  ail  Metals  (  excepting  Gold  and  Silver  ,  which  do  not 
fb  much  with  the  barefire,  unleis  aflifted  by  other  faline  Bodies)  do 
more  or  lefs  vitrifie  by  the  flrength  of  fîfe,  that  is,  are  corroded  by  a  fa¬ 
line  Subftance,  which  I  elfewhere  fhew  to  be  the  true  caufe  of  tire  ^  and 
are  thereby,  as  by  feveral  other  Menjlrnums yeonxevteà  into  Scoria  5  And 
this  is  called,  calcining ofthem,  by  Chimifts.  Thus  Iron  and  Copper  by 
heating  and  quenching  do  turn  ail  of  them  by  degrees  into  Scoria ,  which 
are  evidently  vitrified  Subftances ,  and  unité  with  Glafs ,  andareeafily 
fttfible  5  and  when  cold,  very  hard,  and  very  brittle. 

Fourthly,  Thatmofl  kind  of  Vitrifications  or  Calcinations  are  made  by 
Saks,  uniting  and  incorporating  with  the  metalline  Particles.  Nor  do  I 
know  any  one  calcination  wherein  a  Saline  body  may  not,  with  very 
great  probability,  be  faid  to  be  an  agent  or  coad  jutor. 

Fifthly,  That  Iron  is  converted  into  Steel  by  means  ofthe  incorpora¬ 
tion  of  certain  faits,  with  which  it  is  kept  a  certain  time  in  the  fire. 
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Sixthly,  That  any  Iron  may,  in  a  very  little  rime,  be  café  hardned,  as 
the  Trades-men  call  if,  by  cafmg  thc  iron  to  be  hardnjed  with  clay,  and 
putting  between  the  clay  and  iron  a  good  quantity  of  a  mixture  of Vrzne, 
Soot,  Sea-falt,  and  Horfes  hoofs  (ail  which  contein  great  quantifies  of  Sa¬ 
line  bodies)  and  then  putting  the  café  into  a  good  ftrong  fire,  and  keep- 
ingit  in  a  confiderable  degree  of  heatfor  a  good  while,  and  aftervvards 
heating,  and  quenching  or  cooling  it  fuddenly  in  cold  water. 

Seventhly,That  ail  kind  ofvitrify’d  fubftances,by  being  liiddenly  coofd, 
become  very  hard  and  brittle.  And  thence  arifes  the  pretty  Phœnomena 
of  the  Glafs  Drops,  which  I  hâve  already  further  explained  in  its  ovvn 
place. 

Eighthly,  That  thofe  metals  which  arenot  fo  apt  to  vitrifie,  do  riotac- 
quire  any  hardnefs  by  quenching  in  water,  asSilver,  Gold,&c. 

Thefe  confiderations  premis’d,  vvill,  I  fuppofe,  make  way  for  the  more 
eafie  réception  ofthis  following  Explication  of  the  Phœnomena  ofhardned 
and  temperd  Steel.  That  Steel  is  a  fubftance  made  out  of  Iron,  by  means 
of  a  certain  proportionate  Vitrification  of  feveral  parts,  which  are  fo  cu- 
rioufly  and  proportionately  mixt  with  thc  more  tough  and  unalter’d  parts 
of  the  Iron,  thatwhen  by  the  great  heat  ot  the  fire  this  vitrify’d  fub- 
ftance  is  melted,  and  confequently  rarify’d,  and  thercby  the  pores  of 
the  Iron  are  more  open,  if  then  by  means  of  dipping  itin  cold  water  it 
be  fuddenly  cold,  and  the  parts  hardned,  that  is,  ftay’d  in  that  famé  de¬ 
gree  of  Expanfon  they  were  in  when  hot,  the  parts  become  very  hard 
and  brittle,  and  that  upon  the  famé  account  almofi  as  fmall  parcels  of 
glafs  quenched  in  Water  grow  brittle,  which  W'e  hâve  already  explicat- 
ed.  If  afterthis  the  pièce  of  Steel  beheld  in  fome  convenientheat,till  by 
degrees  certain  colours  appear  upon  the  furfaceof  the  brightncd  métal, 
the  very  hard  and  brittle  tone  of  the  métal,  by  degrees  relaxes  and  be- 
comes  much  more  tough  and  foft  ;  namely,  the  adtion  of  the  heat  does 
by  degrees  loofen  the  parts  of  the  Steel  that  were  before  ftreached  or  let 
atilt  as  it  were,  and  liayed  open  by  each  other,  whereby  they  become 
relaxedand  fet  at  liberty,  whence  lomeof  the  more  brittle  interjacent 
parts  are  thruft  out  and  melted  into  a  thin  skin  on  thefurface  of  the  Steel, 
which  ffom  no  colour  increafes  to  a  deep  Purple,  and  fo  onward  by  thefe 
gradations  or  confecutions,  White ,  Tel/ove ,  Orange }  Minium ,  Scarlet ,  ritrple , 
ElewJVatchet ,  &c.  and  the  parts  within  are  more  conveniently,  and  pro¬ 
portionately  mixt  5  and  fo  they  gradually  fubfide  into  a  texture  which 
is  much  better  proportion’d  and  clofer  joyn’d,  whence  that  rigidneflè 
of  parts  ceafes,  and  the  parts  begin  to  acquire  their  former  diiftil- 
nefs. 

Now,that  ’tis  nothing  but  the  vitrify’d  métal  that  fticks  upon  the  furface 
of  the  colour’d  body,  is  évident  from  this,  that  if  by  any  means  it  be  fera- 
pedandrubb’d  ofF, the  métal  underneathit  is  white  and  cleanand  if  it  be 
kept  longer  in  the  fire,  fo  as  toincreafeto  a  confiderable  thicktiels,  it 
may,  by  blows,  be  beaten  offin  flakes.  This  is  further  confirm’d  by  this 
obfervable,  that  that  Ircn  or  Steel  will  keep  longer  from  rufling  which 
is  covered  with  this  vitrify'd  café  :  Thus  alfo  Lead  vvill,  by  degrees,  be 
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ali  turn’d  into  a  litharge  5  for  that  colour  which  covers  the  top  being 
fcum'd  or  fbov’d  afide,  appears  to  be  nothing  elfe  but  a  litharge  or 
vitrify’d  Lead. 

This  is  oblèrvable  alfo  in  lôme  fort ,  on  Brais,  Copper,  Silver,  Gold, 
Tin,  but  is  moft  confpicuous  in  Lead:  ail  thofe  Colours  that  cover  the 
lùrface  of  the  Métal  being  nothing  elle  ,  but  a  very  thin  vitrifi’d  part 
of  the  heated  Métal. 

The  other  Inftance  we  hâve,  is  in  Animal  bodies,  as  in  Pearls,  Mother 
of  Pearl-fhels,  Oyfter-fhels,  and  almoft  ail  other  kinds  of  ftony  fhels 
vvhatloever.  This  hâve  I  allb  lomctimes  vvith  plealùre  obferv'd  even 
in  Mufclesand  Tendons.  Further,  if  youtake  any  glutinous  fubftance 
and  runit  exceedingly  thin  upon  the  lùrface  of  a  Imooth  glals  or  a  po- 
Ijfht  metaline  body,  you  fhall  find  the  like  effeéfs  produced  :  and  in 
general,  whereloever  you  meet  witha  tranfparent  body  thin  enough, 
that  is  terminated  by  reflefting  bodies  of  differing  réfractions  from  it, 
there  will  be  a  produâion  of  thefe  pleafing  and  lovely  colours. 

Nor  is.it  neceflàry,  that  the  tvvo  tcrmmaûng  Bodies  fhould  be  bothof 
the  famé  kind,  asmay  appearby  the  vitrified  Lamina  on  Steel,  Lead ,  and 
other  Metals, onefurfa ce  of  which  Lamina:  is  contiguousto  the  lùrface  of 
the  Métal,  the  other  to  that  of  the  Air. 

Nor  isit  neceflàry,  that  thefe  colour'd  Lamines  fhould  be  of  an  even 
thicknelie,  that  is,  fhould  hâve  their  edges  and  middles  of  equal  thicknels, 
as  in  a  Looking-glals-plate,  which  circumfl ance  is  only  requilîte  to  mpke 
the  Plate  appear  ail  of  the  famé  colour  ;  but  they  may  refemble  a  Lens , 
thatis,  hâve  their  middles  thickerthen  their  edges;  or  elfe  a  double  con¬ 
cave,  that  is,  bethinner  in  the  middlethenat  the  edges;  in  both  which 
cales  there  will  be  various  coloured  rings  or  lines,with  differing  confecu- 
tïons  or  orders  of  Colours  ;  the  order  of  the  firft  from  the  middie  out- 
wards  being R.ed,  Yellow,  Green,  Blew,  &c.  Andthelatter  quite  con- 
trary. 

But  further,  it  is  altogether  neceflàry,  that  the  Plate,  in  the  places 
wherethe  Colours  appear,  fhould  be  of  a  determinate  thicknels  :  Firft,  It 
muft  not  be  more  then  fuch  a  thicknefs,  for  when  the  Plate  is  increaled  to 
fùch  a  thicknels ,  the  Colours  ceafe  ;  and  belides ,  I  hâve  lèen  in  a  thin 
piece  of  Mufcovy-glafs ,  where  the  two  ends  of  two  Plates,  which  appear- 
ing  both  Angle ,  exhibited  two  diftinft  and  differing  Colours  ;  but 
in  that  place  where  they  were  United,  and  conftituted  one  double  Plate 
(aslmaycallit)  they appeared tranfparent  and  colourlels.  Nor,  Se- 
condly,  may  the  Plates  bethinner  then  lùch  a  determinate  cive  ;  forwe 
alwayes  find,  that  the  very  outmoft  Rim  of  thefe  flaws  is  terminated  in 
a  white  and  colourlefs  Pving. 

Further,  in  thisProdu&ion  of  Colours  there  is  no  needof  adetermi- 
nate  Light  of  fuch  a  bignefs  and  no  more ,  nor  of  a  determinate  pofition 
of  that  Light, that  it  fhould  be  on  this  fide,and  not  on  that  fide  ;  nor  of  a 
terminating  fhadow,  as  in  the  Prifme,  and  Rainbow,  or  Water-ball  :  for 
wcfind,  that  the  Light  in  the  open  Air,  eitherin  or  out  of  theSun-beams, 
and  within  a  Room,  either  from  one  or  many  Windows,  produces  much 
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the  famé  effeci  :  only  where  the  Light  is  brighteft,  there  the  Colours  are 
moft  vivid.  So  does  the  light  of  a  Candie ,  colledted  by  a  Glafs-ball. 
And  further  ,  it  is  ail  one  whatever  fide  of  the  coloured  Rings  be  to- 
wards  the  light  ;  for  the  whole  Ring  keeps  its  proper  Colours  from  the 
middle  outwards  in  the  famé  order  as  I  before  related  ,  without  varying 
atall,  upon  changing  the  pofition  of  the  light. 

But  above  ail  itis  molf  obfervable,  thathereare  ail  kind  of  Colours 
generated  in  a pe/lucid  body,where  there  is  properly  no  fuch  refraâion  as 
Des  Cartes  fuppofes  his  Globules  to  acquire  a  verticity  by  :  For  in  the 
plain  and  even  Plates  it  is  manifeft,  that  the  fécond  refraétion  (  accord- 
ing  to  Des  Cartes  his  Principles  inth o  fifth  SeUion  of  the  eighth  Chapter 
of  his  Meteors  )  does  regulate  and  reftore  the  fuppofed  turbinated  Glo¬ 
bules  unto  their  former  uniform  motion.  This  Experiment  therefore  will 
prove  fuch  a  one  asour  thrice  excellent  Verulam  calls  Expérimentons  Cru- 
cis ,  ferving  as  a  Guideor  Land-mark  ,  by  which  to  direCc  our  courlè  in 
the  fearch  after  the  true  caufe  of  Colours.  Affording  us  this  particular 
négative  Information,  that  for  the  predu&ion  of  Colours  there  is  not  ne- 
ceflary  either  a  great  refraûion,  as  in  the  Prifme  nor  Secondly,  a  déter¬ 
mination  of  Light  and  fbadow  ,  fuch  as  is  both  in  the  Prifme  and  Glafs- 
ball.  Now  that  wemay  fee  likc  tfe  what  affirmative  and  pofitive  Inftru- 
ftionit  yields,it  willbe  nece  .ry,to  examine  it  a  little  more  particularly 
and  ftriftly  j  which  that  wemay  the  better  do,  it  will  be  requifite  to 
premife  lômewhat  in  general  concerning  the  nature  of  Light  and  Réfra¬ 
ction. 

And  firlt  for  Light, it  feems  very  manifeft,  that  there  is  no  luminous  Bo- 
dy  but  has  the  parts  of  it  in  motion  more  or  lefs. 

Fii  ft,  That  ail  kind  of  ficry  burning  Boàies  hâve  their  parts  in  motion, 
I  think,  will  be  very  eafily  granted  me.  That  the  Jparlp  ftruck  from  a 
Flint  and  Steel  is  in  a  rapid  agitation,  I  hâve  ellêwhere  made  probable. 
And  that  the  Parts  of  rotten  Woodprotten  Fifs, and  the  like,  are  alfo  in  mo¬ 
tion,  I  think,  will  as  eafily  beconceded  by  thofe,who  confider,that  thofe 
parts  never  begin  to  fhine  till  the  Bodies  bein  a  Ihiteof  putrefaftion  5 
and  that  is  now  generally  granted  by  ail ,  to  be  caulêd  by  the  motion  of 
thepartsof  putrifying  bodies.  That  the  Bononian  forte  (bines  no  lon¬ 
ger  then  it  is  either  warmcd  by  theSun-beams,  orby  the  flame  of  a  Fire 
or  of  a  Candie,  is  the  general  report  of  thofe  that  Write  of  it,  and  of 
others  that  hâve  feen  it.  And  that  heat  argues  a  motion  of  the  internai 
parts, is  (  as  I  (âid  before  )  generally  granted. 

But  there  is  one  Inftance  more  ,  which  was  firft  fhewntothei?çy<î/^- 
cicty  by  Mr.  clayton  a  worthy  Member  thereof,  which  does  make  this  Af¬ 
fection  more  évident  then  ail  the  reft  :  And  that  is,  That  a  Diamond  be- 
ing  rub'd ,  ftruck ,  or  heated  in  the  dark,  Ihines  for  a  pretty  while  after,  lo 
long  as  that  motion,  which  is  imparted  by  any  of  thofe  Agents,  remains 
(fin  the  famé  manner  as  a  Glals,rubb’d,flruck,or(by  a  means  which  I  (bail 
elfewhere  mention  )  heated,  y  ields  a  lôund  which  lads  as  long  as  the  ui- 
brating  motion  of  that  fonorous  body  )  feveral  Experiments  made  on 
which  Stone,  are  fincepublifhed  in  a  Difcourfe  of  Colours,  bythetruly 
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honourable  Mr.  Boy  le.  What  may  be  lâidof  thole  Ignés  fatui  that  ap- 
pear  in  the  night,I  cannot  fo  well  affirm,  having  never  had.  the  opportuni- 
ty  to  examine  them  my  felf,  nor  to  be  inform'd  by  any  others  that  had 
obferv’d  them  :  And  the  relations  of  them  in  Authors  are  fo  imperfedt, 
that  nothing  can  be  built  on  them.  But  I  hope  I  (hall  be  able  in  another 
place  to  make  itat  leaft  very  probable,  that  there  is  even  inthofe  alfoa 
Motion  which  caufes  this  efièft.  That  the  ftiining  of  Sea-vpater  proceeds 
from  the  famé  caufe,  may  be  argued  from  this,  That  it  fiiines  not  till  ei- 
ther  it  be  beaten  againft  a  Rock,  or  be  fome  other  wayes  broken  or  agi- 
tated  by  Storms,  or  Oars,  or  other  percujjtng  bodies.  And  that  the  A- 
nimal  Energyes  or  Spirituous  agil  parts  are  very  active  in  Cats  eyes  when 
they  Aline,  feems  évident  enough,  becaufe  their  eyes  never  Aline  but 
when  they  look  very  intenlly  either  to  find  their  prey,  or  being  hunted 
in  a  dark  room,when  they  feek  after  their  ad  verlàry,  or  to  find  a  way  to 
efcape.  And  the  like  may  be  laid  of  the  fhining  Bellies  of  Gloroorms, 
fince ’tis  évident  they  can  at  pleafure  either  increafe  cr  extinguilh  that 
Radiation. 

It  would  be  fomewhat  too  long  a  work  for  this  place  Zetctically  to 
examine,  and  politively  to  prove,  what  particular  kind  of  motion  it  is 
that  muft  be  the  efficient  of  Light  ;  for  though  it  be  a  motion,  yet  ’tis 
not  every  motion  that  produces  it,  fince  we  find  there  are  many  bodies 
very  violently  mov’d,  which  yet  afford  not  fuch  an  effedt  ;  and  there 
are  other  bodies,  which  to  our  other  fenfes,  feem  not  mov’d  fo  much, 
which  yet  Aline.  Thus  Water  and  quick-filver,  and  moft  other  liquors 
heated,  fliine not;  and feveral  hard bodies,  as  Iron,  Silver,  Brais, Cop- 
per,  Wood,  &c.  though  very  often  ftruck  with  a  hammer,  Ihine  not  pre- 
fently,  though  they  will  ail  of  them  grovv  exceeding  hot  ;  whereas  rot- 
ten  Wood,  rotten  Filh,  Sea  water,  Gloworms,  &c.  hâve  nothing  of  tan¬ 
gible  heat  in  them,  and  yet  (  where  there  is  no  ftronger  light  to  affed  the 
Senfory,)  they  Aline  fome  of  them  lb  Vividly,  that  one  may  make  a  Aiift 
to  read  by  them. 

It  would  be  too  long,  I  lay,  liere  toinfert  the  difeurfive  progrels  by 
which  I  inquir’d  after  the  proprieties  of  the  motion  ofLight,  and  there- 
fore  I  lhall  only  add  the  reluit. 

And,  Firft,  I  found  it  ought  to  be  exceeding  quic^  fuch  as  thofe  moti¬ 
ons  of  fermentation  and  putréfaction,  whereby,  certainly,  the  parts  are 
exceeding  nimbly  and  violently  mov’d  ;  and  that,  becaulë  we  find  thole 
motions  are  able  moreminutely  tolhatter  and  divide  the  body,thenthe 
moft  violent  heats  ot  menjiruums  We  yet  know.  And  that  lire  is  nothing 
elfe  but  fuch  a  dijjolution  of  the  Burning  body,  made  by  the  moft  univer- 
fal  menjiruum  of  ail  fnlphureoits  bodies ,  namely,  the  Air,  we  lhall  in  an 
other  place  ofthis  Traftate  endeavour  to  make  probable.  And  that, 
în  ail  extreamly  hôt  Ihining  bodies,  there  is  a  very  quick  motion  that 
caufes  Light,  as  well  as  a  more  robuft  that  caufes  Heat,  may  be  argued 
from  thecelerity  wherewiththe  bodyes  are  difiolv’d. 

Next,  itmuftbea  Vibrative  motion.  And  for  this  the  newly  mention’d 
Diamond  affords  us  a  good  argument  ;  fince  if  the  motion  of  the  parts  did 
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not  return,the  Diamond  muft  after  many  rubbings  decay  and  be  wafted; 
but  we  hâve  no  reafon  to  fufpeâ  the  latter,  elpecially  if  vve  confider 
the  exceeding  difficulty  that  is  found  in  cutting  or  wearing  away  a  Di¬ 
amond.  And  a  Circular  motion  of  the  parts  is  much  more  improbable 
iïnce,  if  that  were  granted,and  they  be  fuppos’d  irregular  and  Angular 
parts,  I  fee  not  how  the  parts  of  the  Diamond  fhould  hold  fo  firmly  to- 
gether,  or  remain  in  the  (âme  fenfible  dimenfions,  whichyet  they  do. 
Next,  if  they  be  Globular,  and  mov’d  only  with  a  tnrbinated  motion  I 
knownot  any  caufe  that  can  imprefs  that  motion  upon  the  pellucid  me¬ 
dium ,  which  yet  is  done.  Thirdly,  any  other  irregular  motion  of  the 
parts  one  amongft  another,  muft  neceflàrily  make  thebodyof  afluid 
confidence,  from  which  it  is  far  enough.  It  muft  therefore  be  a  Vibra- 
ting  motion. 

And  Thirdly,  Thatit  is  a  very  Jhort  vibrating  motion ,  I  think  the  in- 
ftances  drawn  from  the  (hining  ofDiamonds  will  alfo  make  probable. 
For  a  Diamond  being  the  hardeft  body  we  yet  know  in  the  World,  and 
confequently  the  leaft  apt  to  yield  or  bend,  muft  confequently  alfo  hâve 
ïts  vibrations  exceeding  (hort. 

And  thefe,  I  think,  arethethree  principal  propritties  of  a  motion,  re- 
quifite  to  produce  the  effeft  call’d  Light  in  the  Objeft. 

The  next  thing  we  are  to  confider,  is  the  way  or  manner  of  the  traje- 
ttion  of  this  motion  through  the  interpos’d  pellucid  body  to  the  eye  : 
And  here  it  will  be  eafily  granted, 

Firft,  That  it  muft  be  a  body  Jùfceptible  and  impartible  of  this  motion 
that  will  deferve  the  name  of  a  Tranfparent.  And  next,  that  the  parts  of 
fuch  a  body  muft  be  Homogeneous ,  or  of  the  famé  kind.  Thirdly,  that  the 
conftitution  and  motion  of  the  parts  muft  be  fuch,  that  the  appulfe  of  the 
luminous  body  may  be  communicated  or  propagated  through  itto  the 
greateft  imaginable  diftance  in  the  leaft  imaginable  time  5  though  I  fee 
no  reafon  to  affirm,  that  it  muft  be  in  an  inftant  :  For  I  know  not  any  one 
Experiment  or  obfervation  that  does  proveit.  And,  whereasit  may  be 
objeâed,  That  we  fee  the  Sun  rifen  at  the  very  inftant  when  it  is  above 
the  fenfible  Horizon,  and  that  we  fee  a  Starhiddenby  the  body  of  the 
Moon  at  the  lame  inftant,  when  the  Star,  the  Moon,  and  our  Eyé  are  ail 
in  the  famé  line  ;  and  the  like  Obfervations,  or  rather  fuppofitions,  may 
be  urg'd.  I  hâve  this  to  anfwer,  That  I  can  as  eafily  deny  as  they  affirm; 
for  I  would  fain  know  by  what  means  any  one  can  be  aflured  any  more 
of  the  Affirmative,  then  I  of  the  Négative.  If  indeed  the  propagation 
were  very  (low.  tis  poifible  lbmething  might  be  difcovered  by  Eclyp- 
lès  of  the  Moon  ;  but  though  we  (hould  grant  the  progrefs  ofthe  light 
from  the  Earth  to  the  Moon,  and  from  the  Moon  back  to  the  Earth  a- 
gain  to  be  full  two  Minutes  in  performing,  I  know  not  any  poffible 
means  to  difoover  it  5  nay,  there  may  be  fome  inftances  perhaps  of  Ho¬ 
rizontal  Eclypfes  that  may  feem  very  much  tofavour  this  fuppofition  of 
the  fiower  progreffion  of  Light  then  moft  imagine.  And  the  like  may 
be  (âid  of  the  Eclypfes  of  the  Sun,  &c.  But  of  this  only  by  the  by. 
Fourthly,  That  the  motion  is  propagated  every  way  through  an  Homo- 
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’geneous  medium by  direct  or  firaight  lincs  extended  cvcry  way  like  Rays 
rrom  the  center  of  a  Sphère.  Fifthly,  in  an  Homogeneous  medium  this  mo¬ 
tion  is  propagated  every  way  with  equal  vclocitj/,  whence  necelTarily  eve- 
ry  pulfe  or  nitration  of  the  luminous  body  vvill  generate  a  Sphere,  which 
will  continually  incrcalê,  and  grow  bigger,  juftafter  the  famé  manner 
(though  indefinitely  fwifter)  as  the  waves  or  rings  on  the  furface  of  the 
waterdo  fwell  into  bigger  and  bigger  circles  about  a  point  ofit,  where, 
by  thefinkingofaStone  the  motion  was  begun, whence  it  necelîàrily  fol- 
lows,  that  ail  the  parts  of  thefe  Spheres  undulated  through  an  Homogene¬ 
ous  medium  eut  the  Rays  at  right  angles. 

But  becaufe  ail  tranfparent  médiums  are  not  Homogeneous  to  one  an- 
other,therefore  we  will  next  examine  how  this  pulle  or  motion  will  be 
propagated  through  differingly  tranfparent  médiums.  And  here,  ac- 
cording  to  the  mofe  acute  and  excellent  Philofopher  Des  Cartes , 1  fup- 
pofe  the  fign  of  the  angle  of  inclination  in  the  firft  medium  to  be  to 
the  fign  of  refraction  in  the  fécond.  As  the  denfity  of  the  firft,  to  the 
denfity  of  the  fécond.  By  denfity,  I  mean  not  the  denfity  in  refpeft  of 
gravity  (with  which  the  refractions  Or  tranlparency  of  médiums  hold  no 
proportion)  but  in  relpeûonely  to  the  trajectionoï  the  Rays  of'light,  in 
which  refpeft  they  only  differ  in  this  =,  that  the  one  propagates  the  pulfe 
more  eafily  and  weakly,  the  other  more  flowly,  but  more  lirongly.  But 
as  for  the  pulfes  themfelves,  they  will  by  the  refraûion  acquire  another 
propriety,  which  we  (hall  now  endeavour  to  explicate. 

We  will  fuppofe  therefore  in  the  firft  Figure  AC  F  D  to  be  a  phyfical 
Ray,  or  A  B  C  and  DEF  to  be  two  Mathcmatical  Rays,  trajeQed  from 
a  very  remote  point  of  a  luminous  body  through  an  Homogeneous  tranfpa¬ 
rent  medium  L  L  L,  and  D  A,  E  B,  F  C,  to  be  fmnll  portions  of  the  or- 
bicular  impulfes  which  muft  therefore  eut  the  Rays  at  right  angles  5  thefe 
Rays  meeting  with  the  plain  furface  N  O  of  a  medium  that  yields  an 
eafier  tranjîtus  to  the  propagation  of  light,  and  falling  obliqucly  on  it, 
they  will  in  the  medium  M  MM  be  refrafted  towards  the  perpendicular 
of  the  furface.  And  becaufe  this  medium  is  more  eafily  trajecicd  then 
the  former  by  a  third,  therefore  the  point  C  of  the  orbicular  pulfe  FC 
wül  be  mov’d  to  H  four  Ipaces  in  the  famé  time  that  F  the  other  end  of 
it  is  mov’d  to  G  tliree  Ipaces,  therefore  the  whole  refraûed  pulfe  G  H 
fball  be  oblique  to  the  refracted  Rays  C  H  K  and  G I }  and  the  angle  G  H  C 
fhall  be  an  acute,  and  fo  much  the  more  acute  by  how  much  the  greater 
the  refraftion  be,  then  which  nothing  is  more  évident,  for  the  fign  of  the 
inclination  is  to  be  the  fign  of  refraftion  as  G  F  to  ï  C  the  diftance  be- 
tween  the  point  C  and  the  perpendicular  from  G  on  C  K,  which  being  as 
four  to  three,  H  C  being  longer  then  G  F  is  longer  allô  then  T  C,  there¬ 
fore  the  angle  G  H  C  is  lels  than  G  T  C.  So  that  henceforth  the  parts  of 
the  pulfes  G  H  and  I K  are  mov’d  afcew,  or  eut  the  Rays  at  oblique 
angles. 

It  is  not  my  bufinefs  in  this  place  to  fet  down  the  reafons  why  this  or 
that  body  fhould  impede  the  Rays  more,ofhers  lefs  :  as  why  Water  fhould 
tranimit  the  Rays  more  eafily,  though  more  weakly  than  air.  Onely  thus 
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much  in  general  I  (hall  hint,that  I  fuppofe  th e medium  M  MM  to  hâve  lefs 
ofthe  tranfparent  undulating  fubtile  matter,  and  that  matterto  be  lefs 
implicated  by  it,  vvhereas  L  L  L  I  fuppofe  to  contain  a  greater  quantity 
ofthe  fluid  undulating  fubftance,and  this  to  be  more  implicated  with  the 
particles  of  that  medium. 

But  to  proceed,  the  famé  kind  of  obliquity  of  the  Pulfès  and  Rays  will 
happen  alfo  when  the  refraftion  is  made  out  of  a  more  eafie  into  a  more 
difficult  mediû  as  by  the  calculations  ofG  Q_&  C  S  R  vvhich  are  refrafted 
from  the  perpendicular.  In  both  which  calculations  ’tis  obvions  to  obferve, 
that  always  that  part  of  the  Ray  towards  vvhich  the  refradion  is  made 
has  the  end  of  the  orbicular  pulfe  precedent  to  that  of  the  other  fide.  And 
always,the  oftner  the  rcfraftion  is  made  the  famé  way,Or  the  greater  the 
fingle  refraûion  is,  the  more  is  this  unequal  progrefs.  So  that  having 
found  this  odd  propriety  to  be  an  infeparable  concomitant  of  a  refrafted 
Ray,  not  ftreightned  by  a  contrary  refraftion,  vve  vhllnext  examine  the 
reffadions  of  the  Sun-beams,  as  they  are  fuffer’d  onely  to  pafs  through  a 
foall  paflàge,  obliquely  out  of  a  more  difficult, into  a  more  ealîe  medium. 

Let  us  fuppofe  therefore  ABC  in  the  fécond  Figure  to  reprefent 
a  large  Chimical  Glafs-body  about  tvvo  foot  long,  filled  with  very  fair  Wa- 
terashighas  AB,  and  inclin’d  in  a  convenient  poilure  with  B  towards 
the  Sun  :  Let  us  further  fuppofe  the  top  of  itto  be  cover’d  with  an  opa- 
cous  body,  ail  but  the  hole  a  b,  through  which  the  Sun-beams  are  fuffer’d 
to  pafs  into  the  Water,and  are  thereby  refradted  toc  def  ,againft  which 
part,  if  a  Paper  be  expanded  on  the  outfide,  there  will  appear  ail  the  co- 
lours  ofthe  Rain-bow,  that  is,  there  will  be  generated  the  two  principal 
colours,  Scarlet  and  Bine,  and  ail  the  inter  médiate  ones  wh  ich  arife  from 
the  corapofition  and  dilutings  of  thefe  two,  that  is,  c  d  (hall  exhibit  a 
Scarlet,  which  toward  d  is  diluted  into  a  Tcllow  ;  this  is  the  réfraction  of 
the  Ray,  which  cornes  from  the  underfide  ofthe  Sun;  and  the  Ray 
ef  (hall  appear  of  a  deep  Blue ,  which  is  gradually  towards  e  diluted  in¬ 
to  a  pale  Watchet-blue.  Between  d  and  e  the  two  diluted  colours,  Blue 
and  Tellotc  are  mixt  and  compounded  into  a  Green  ;  and  this  I  imagine  to 
be  the  reafon  why  Green  is  Ib  acceptable  a  colour  to  the  eye,  and  that 
either  ofthe  twoextremes  are,  if intenfe,  rather  a  little  offenfive,  name- 
ly,  the  being  placd  in  themiddle  between  the  two  extrêmes,  andcom- 
pounded  out  of  both  thofe,  diluted  alfo,  or  lomewhat  qualifi  d,  for  the 
compojitien,  arifing  from  the  mixture  of  the  two  extremes  un  diluted, 
makes  a  Purple, vvhich  though  it  be  a  lovely  colour, and  pretty  acceptable 
to  the  eye,  yet  is  it  nothing  comparable  to  the  ravifhing  pleafure  with 
which  a  ctarious  and  well  tempered  Green  affects  the  eye.  If  removing 
the  Paper,  the  eye  be  plac’d  againft  c  d,  it  will  perceive  the  lower  fide 
of  the  Sun  (or  a  Candie  at  night  which  is  much  better,  becaufe  it  offends 
not  the  eye,  and  is  more  eafily  manageable)  to  be  of  a  deep  Red,  and  if 
againft  ef  it  will  perceive  the  upper  part  of  the  luminous  body  to  be  of 
a  deep  Blue  ;  and  thefe  colours  will  appear  deeper  and  deeper,  accord- 
ing  as  the  Rays  from  the  luminous  body  fall  more  obliquely  on  the  fur- 
fàce  ofthe  Water,  and  thereby  fuffer  a  greater  réfraction,  and  the 
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more  diltinft,  the  further  c  cl  ef  is  rcmoved  from  the  trajedting  hole. 

So  thatupon  thewhole,  vve  fliall  find  that  thereafonof  the  rhatnonte- 
na  feems  to  dépend  upon  theobliquity  of  the  orbicitlar puljêyo  the  Lines  of 
Radiation, and  in  particular,that  the  Raye  d  which  Conftitutc-s  theScar- 
ht  hasitsinner  parts,  namely  thofe  which  are  next  to  thenriddleof  the 
luminoUs  body,  precedent  to  theoutermoft  which  are  contigubus  to  the 
dark  and  un'radtatwg  Lkie.  And  that  the  Ray  ef  which  gives  a  Bine ,  has 
its  outvvard  part, namely,  that  which  is  contiguous  to  the  dark  lkie  prece¬ 
dent  to  the  pulfc  from  the  innermoff,  which  borders  on  the  bright  area 
of  the  iunlinous  body. 

VVe  may  obferve  further, that  the  caufe  ofthe  diluting  of  the  colours  to- 
wards  the  middle.proceeds  partly  from  the  widenefs  of  the  hole  through 
which  the  Rays  pals,  whereby  the  Rays  from  feveral  parts  of  the  lumi- 
nous  body-,  fall  upon  many  of  the  famé  parts  between  c  dndy  as  is  more 
nranifeft  by  the  Figure  :  And  partly  allô  from  the  nature  of  the  réfraction 
it  felf  for  the  vividnels  or  firength  ofthe  tvvo  terminating  colours,  arifing 
chiefy  as  we  hâve  feen,  from  the  very  great  différence  that  is  betwixt  the 
outlides  ofthofe  oblique  undulations  &  the  dark  Rays  circumambient,and 
that  dilparity  betwixt  the  approxintate  Rays,decaying  gradually  :  the  fur¬ 
ther  invvard  towarcl  themiddleof  the  luminous  body  they  are  remov’d, 
the  more  nitifi  the  cclour  approach  to  a  white  or  an  undilfurbed  light. 

Upon  the  calculation  of  the  rc-fradtion  and  refledtion  from  a  Bail  of 
Water  or  Gla(s,we  hâve  much  the  lame Rhienumena  namely, an  obliquity  of 
the  undulation  in  the  lame  manner  as  we  hâve  found  it  here.  Which,  be- 
caufe  it  is  very  much  to  dur  prelent  purpofe,  and  affords  fuch  an  Injlancia, 
cruels,  as  no  one  that  1  knolv  has  hitherto  taken  notice  of,  I  Ikall  further 
examine.  Forit  does  veryplainly  and  politively  dilfinguifh,  and  fhew, 
which  of  the  two  Hypotkefîs, chhei  the  Cartejian  or  this  is  to  befollowed, 
by  aflording  a  génération  of  ail  the  colors  in  the  Rainbow,where  accord- 
ing  to  the  Cartefian  Principlcs  there  Ihould  benoneat  ail  generated.  And 
fecondly,  by  aflording  an  irilfance  that  does  more  clofelÿ  confine  the 
caufe  ot  thefe  rhanomeita  of  colours  to  this  prelent  bypothefis. 

And  firlf,for  the  Cartejian, we  hâve  this  to  objedf  againlf  ir,That  whereas 
lie  (ays  (Meteorum  Cap.'â.A'eôl.^fsed judieabam  unicam(refra£fionè  Jiilitét) 
ad  minintü  requiri,<&  quidem  t  aient  nt  ejus  ejjellus  ali  à  contraria  (refraSÏ- 
one'jnon  dejïruatur  :  Nam  expert  cuti  a  docet  fifuperficies  N  IV1  &  N  P  ( nempe 
réfringentes )  Par  alleU  forent,  radios  tan  tandem  per  altérant  itérant  erettos 
quantum  per  unamfrangerentur.nullos  colores  deptüuros  ;  This  Principle  of 
hisholds  trueindeed  in  aprifme  where  the  refradting  furfacesare  plain 
but  is  contradidfed  by  the  Bail  or  Cylinder,  whether  ofVVater  brGlâfs, 
where  the  refraôing  lurfaces  are  Orbicular  or  Cylindrical.  For  if  we  ex¬ 
amine  the  pallage  of  any  Globule  or  Ray  of  the  primary  Iris,  we  (hall  find 
it  to  pafs  dut  ot  the  Bail  or  Cylinder  again,  with  the  famé  inclination  and 
refraction  that  it  enter’d  in  withall,  and  that  that  lait  refraction  by  meatis 
of  the  intermediate  refledtion  fliall  be  the  famé  as  if  without  any 
refledtion  at  ail  the  Ray  had  been  twice  refracted  by  two  Parallel 
furfaces; 
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And  that  this  is  true,  not  onely  in  one,  but  in  every  Ray  that  goes  to 
the  conffitution  of  the  Primary  Iris  ;  nay,  in  every  Ray,  that  fuffers  only 
two  refraûions.and  one  reflecciorgby  the  furface  ofthe  round  body,  we 
(hall  prefently  feemoft  évident,  if  we  repeat  the  Cartefian  Scheme ,  men- 
tioned  in  the  tenth  Scffion  ofthe  eighth  Chapter  of  his  Meteors,  where 
E  F  K  N  P  in  the  third  Figure  is  one  of  the  Rays  of  the  Prirsary  Iris, 
twice  refraûed  at  F  and  N,  and  once  retiected  at  K.  by  the  furface  of  the 
Water-ball.  For,  firftitis  évident,  that  KF  and  K  N  are  equal,  becaufe 
K  N  being  the  refleÛed  part  of  K  F  they  hâve  both  the  famé  inclination 
on  the  furface  K  that  is  the  angles  F  K  T,  and  N  K  V  made  by  the  two 
Rays  and  the  Tangent  ol  K  are  equal,which  is  évident  by  the  Laws  of  re- 
fleûion  ,  whence  it  will  follow  alfo,  that  K  N  has  the  famé  inclination  on 
the  furface  N,  or  the  Tangent  of  it  X  N  that  the  Ray  KF  has  to  the  fur- 
face  F,  or  the  Tangent  of  it  F  Y,  whence  it  muft  neceflàrily  follow, that 
the  réfractions  at  F  and  N  are  equal,  that  is,  K  F  E  and  K  N  P  are  equal. 
Now,  that  the  furface  N  is  by  the  refieûion  at  K  made  parallel  to  the  fur- 
face  at  F,  is  évident  from  the  principles  of  refieûion  ;  for  refieûion  being 
nothing  but  an  invertingof  the  Rays,if  we  re-invertthe  Ray  K  N  P,  antl 
make  the  famé  inclinations  below  the  line  T  K  V  that  it  has  above,  it  will 
be  moft  évident,  that  K  H  the  inverfe  of  K  N  will  bethe  continuation  of 
the  li.v  F  K,  and  that  L  H  I  the  inverfe  of  O  X  is  parallel  to  F  Y.  And 
HM  the  inverfe  of  N  P  is  Parallel  to  EF  for  the  angle  KHI  is  equal 
to  K  N  O  which  is  equal  to  K  F  Y,  and  the  angle  K  H  tVl  is  equal  to  K  N  P 
which  is  equal  to  K  F  E  which  was  to  be  prov’d. 

So  that  according  to  the  above  mentioned  Cartefian  principles  there 
fhould  begenerated  nocolour  atall  in  a  Bail  of  Water  or  Glafs  by  two 
retraûions  and  one  refieûion,  which  does  hold  moft  trueindeed,  if  the 
furfaces  be  plain,  as  may  be  experimented  with  any  kind  of  prifme  where 
the  two  refraûing  furfaces  are  equally  inclin’d  to  the  refleûing}  but  in 
this  the  Thœnomena.  are  quite  otherwife. 

The  caufê  therefore  of  the  génération  of  colour  muft  not  be  vvhat  Des 
Cartes  alîigns,  namely,  a  certain  rotation  of  the  Globuh  æthcrei, which  are 
the  particles  which  he  fuppofes  to  confcitute  the  Pellttcid  medium,  But 
fômewhat  elfe,  perhaps  vvhat  we  hâve  lately  fuppofed,  andfhall  byand 
by  further  profecute  and  explain. 

But,Firft  I  fhall  crave  leave  to  propound  fome  other  difficulties  of  his, 
notwithffandingexceedingly  ingenious  Hypothefis,  which  Iplainly  confefs 
to  me  feem  luch;  and  t-hofeare, 

Firft,  if  that  light  be  (as  is  affirmed,  Diopt.  cap.  i.  §.  8.)  not  fô  pro- 
perly  a  motion,  as  an  aûion  or  propenfion  to  motion,  I  cannot  conçoive 
how  the  eye  can  corne  to  be  fenfible  of  the  verticity  of  a  Globule ,  which  is 
generated  in  a  drop  of  Rain,  perhaps  a  mileotf  from  it.  For  that  Globule  is 
not  carry  d  to  the  eye  according  to  his  formerly  recited  Principle;  and  if 
not  fo,I  cannot  conceive  how  it  can  communicate  its  rotation,  or  circular 
motion  to  the  line  ofthe  Globules  between  the  drop  and  the  eye.  It  can¬ 
not  bebymeans  of  every  ones  turningthe  nextbefore  him^forifkxthen 
onely  ali  the  Globules  that  are  in  the  odd  places  muft  be  turned  the  lame 
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way  with  the  firff,  namely,  the  g.  5.  7. 9. 11  ,é>c.  but  ail  the  Glçbffs- 
interpofited  between  them  in  the  even  places;  namely, the  2.4.6.8.10.^. 
maft  be  the  quite  contrary  ;  whence,  according  to  the  Cariefan  Hjpothcjh\ 
there  miift  be  no  dift  inft  colour  generated,  but  a  confufîqn.  Next,  finpc 
th eCartefan  Globuli  areftippos’d  (Principiortini  Philofoph.  Part.  g.  §.,8($.) 
tobeeachof  them  continually  in  motion  about  their  centers,  I  capnot 
conceive  how  the  eye  is  able  to  diftinguifh  this  new  generated  motion 
front  their  former  inhérent  one,  if  I  may  fo  call  that  other  wherewith  they 
are  mov’d  or  turbinated ,  from  fome  other  caufe  than  réfraction.  And 
thirdly,  I  cannot  conceive  how  thefe  motions  fhould  not  happep  fqme- 
times  to  oppofe  each  other,  and  then,  in  ftead  of  a  rotation ,  there  would 
benothing  but  a  direâ:  motion  generated,  and  confequently  no  colour. 

And  fourthly,  1  cannot  conceive,  howby  the  Cartejtan  Hypothejis  it  is  pof 
fîble  to  giveany  plaufible  reafonofthe  nature  of  the  Colours  generated 
in  the  thin  lamina  of  thefe  our  Jllicrofcopical  Observations  ;  for  in  many  of 
thefe,  the  refraûing  and  refledfing  furfaces  are  parallel  to  eaçh  other, and 
confequently  no  rotation  can  be  generated,  nor  is  there  any  neceiïity  of 
a  fhadoworterminaticn  of  the  bright  Rays,  fuchas  is  fuppos’d  {chap.  8. 

5.5.  Etpreterea  objervavi  timbrant  quoque.aut  limitationem  lummk  requin  : 
and  Chap.  8.  §.  9.  J  to  be  neceflàry  to  the  génération  of  any  diftinft  co¬ 
lours;  Befidesthat,  here  is  oftentimes  one  colour  generated  without  any 
of  rhe  other  appendant  ones,  which  cannot  be  by  the  Cartcfian  Hy- 
pcthefis. 

There  muft  be  therefore  fome  other  propriety  of  refraftion  that  caufes 
colour.  And  upon  the  examination  of  the  thing,  I  cannot  conceive  any 
one  more  general,  infeparablc,  and  fuflicient,  than  that  which  I  hâve  be- 
fbre  affign  d.  That  we  may  therefore  fee  how  exadtly  our  Hypothejis 
agréés  alfo  with  the  Phtenomena  of  the  refraefing  round  body,  whether 
Globe  or  Cylinder ,  we  fhall  next  fubjoyn  our  Calculation  or  Examen 
of  it. 

And  to  this  end,  we  will  calculate  any  two  Rays  :  as  for  inftance  ;  |et  schim.  b. 
EF  beaRay  cutting  the  Radius  C  D  (divided  into  20.  parts)  in  G  16.  f'z  3' 
parts  diffant  from  C,  and  ef  anbther  Ray,  which  cuts  the  famé  Radius 
in  17.  parts  diffant, thefe  will  be  refraûed  to  K  and  h, g  and  from  thence 
retkcted  to  N  and  »,  and  from  thence  refracted  toward  P  and  p;  there¬ 
fore  the  Arch  F f  will  be  5_d  5'.  The  Arch  F  K  to6.'<  go',  the  Arch  f  4 
ioi.d  2.  The  line  F  G  6000.  and  f  g  52  67.  therefore  hf.  753.  therefore 
Fc  980,  almoff.  The  line  F  K  16024.  and/  4 154?  6.  therefore  N  d  196. 
and  »  0  147  almoff, the  line  Nn  1019  the  Arch  N  n  5.d  51'.  therefore 
the  Angle  N  «vis  g4.d  4g'.  therefore  the  Angle  N  on.  is  i?9.d  56'. 
which  is  almoft  50.“*  more  than  a  right  Angle. 

It  is  évident  therefore  by  this  HypofheJis>  that  at  the  fàme  time  that  ef 
touches/.  EF  is  arrived  at  c.  And  by  that  tint e  e  /4»  is  got  to  », 

E  F  K  N  is  got  to  d ,  and  when  it  touches  N,  the  pulfe  of  the  other  Ray 
is  got  to  b.  and  no  farther,  which  is  very  fhort  of  the  place  it  fhould  hâve 
arriv’d  to,to  make  the  Ray  »  p  to  eut  the  orbtcular  pulfe.  N  o  at  right 
Angles:  therefore  the  Angle  N  op  isan  acute  Angle,  but  the  quite  con¬ 
trary 
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trary  ofthis  will  happen, if  i7.and  18.be  calculated  in  ftead  of  i  d.and  17. 
both  which  does  moft  exaftly  agréé  with  the  Vhœnomena  :  For  if  the  Sun, 
or  a  Candie  (which  is  better)  be  placed  about  E  e,  and  the  eye  about 
P  »,  the  Rays  EF  ef.  at  16.  and  17.  will  paint  the  (ideof  the  luminous 
objeû  toward  np  Elue, and  towards  N  P  Red.  But  the  quite  contrary  will 
happen  when  E  F  is  17.  and  ef  18.  for  then  towards  N  P  (hall  be  a  Elue , 
and  towards  np  a  Red,  exaftly  according  to  the  calculation.  And  there 
appears  the  Elue  of  the  Rainbow,  where  the  two  Elue  fides  of  the  two 
Images  unité,  and  there  the  Red  where  the  two  Red  (ides  unité,  thatis, 
where  the  two  Images  are  juft  difâppearing  5  which  is,  when  the  Rays 
EF  and  N  P  produc  d  tillthey  meet,make  an  Angle  of  about  41.  and  an 
half  5  the  like  union  is  there  of  the  two  Images  in  the  Production  of  the 
Scntndary  Iris,  and  the  famé  caufes,  as  upon  calculation  may  appear; 
onely  with  this  différence,  that  it  is  fomewhat  more  iaint,  by  reafon  of  the 
duplicate  refleftion,  which  does  always  weaken  the  impulfe  the  oftner 

it  is  repeated.  ... 

NoWj-though  the  fécond  réfraction  madeat  N«  be  convement,that  is, 
do  rnake  the  Rays  glance  the  more,  yet  is  it  not  altogether  requifite  ;  for 
it  is  plain  from  the  calculation,  that  the  pulfe  d  n  is  fuffciently  oblique  to 
the  Rays  K  N  and  4», as  wel  as  the  pulfe/c  is  oblique  to  the  Rays  F  K  &/4 
And  therefore  if  a  pièce  ofveryfine  Paper  beheld  clofe  againft  N»  and 
the  eye  look  on  it  either  through  the  Bail  as  from  D,  or  from  theother 
Kde,  as  from  B.  there  (hall  appear  a  Rainbovv.  or  colour'd  line  painted  on 
it  with  the  part  toward  X  appearing  Red ,  towards  O,  Elue  ;  the  (âme  a  lit» 
(hall  happen,  if  the  Paper  be  placed  about  K  4,  for  towards  T  (hall  ap¬ 
pear  a  Red,  and  towards  V  a  Elue,  which  does  exaftly  agréé  with  this  my 
Hypothefis,  as  upon  the  calculation  of  the  progrels  ot  the  pulfe  will  moft 
eafily  appear. 

Nor  do  thefe  two  obfervations  of  the  colours  appearing  to  the  eye  a- 
bout p  difîering  from  what  they  appear  on  the  P aper  at  N  contradift  cach 
other  i  but  rather  coniïrm  and  exaftly  agréé  with  one  another,  as  will  be 
évident  to  him  that  examines  the  reafons  fet  down  by  the  ingenious. 
Des  Cartes  in  the  12.  ScÛ.  of  the  8.  Chapter  of  bis  Mcteors ,  where  he 
gives  the  truerealon  why  the  colours  appear  ot  a  quite  confiai  y  order 
to  the  eye,  to  what  they  appear  d  on  the  Paper  it  the  eye  be  plac  d  in 
fteedofthe  Paper  :  And  as  in  the  Prifme,  fo  alfoin  the  Water,  Drop,  or 
Globe  the  Vhcenotnena  and  reafon  are  much  the  (àme. 

Having  therefore  fhewn  that  there  is  fuch  a  propriety  in  the  prifme 
and  water  Globule  whereby  the  pulte  ismade  oblique  to  the  progrcKive, 
and  that  (o  much  the  more,  by  how  much  greaterthe  refraCtion  is,  I  fhall 
in  the  next  place  conKder,  how  this  conduces  to  the  production  of  co¬ 
lours,  and  whatkind  ofimpreffion  it  makesupon  the  bottom  of  the  eye^ 
and  to  this  end  it  will  be  requilite  to  examine  this  Hjpotbefis  a  little  more 
particularly. 

Firft  therefore,  if  we  confider  themannerot  the  progrès  of  the  pul  le, 
it  will  (eemrational  toconclude,  that  that  part  or  end  ofthe  pulle  which 
précédés  the  other, muft  neceflàrily  be  (bmwhat  more  obtunded, or  impeded 
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by  the  refiftance  of  the  tranfparent  medium,  than  the  other  part  or  end  of 
jt  which  is  fubfequcnt,  whofe  way  is,  as  it  were.  prepared  by  the  other  ; 
efpecially  if  the  adjacent  medium  be  not  in  the  famé  manner  enlightned 
or  agitated.  And  therefore(in  the  fourth  Figure  of  the  fixth  Iconijm) the 
Ray  A  A  A  H  B  vvill  hâve  its  fide  H  H  more  deadned  by  the  refiftance 
of  the  dark  or  quiet  medium  P  P  P,  Whence  there  will  be  a  kind  of  dead- 
nefs  fuperinduc'd  on  the  fide  H  H  H,  which  wii!  continually  increafe  from 
B,  and  ftrike  deeper  and  deepcr  into  the  Ray  by  the  line  BR}  Whence 
ail  the  parts  ofthe  triangle,  R  B  H  O  will  be  of  a  dead  Bine  colour,  and 
fo  much  the  deeper,  by  how  much  the»nearer  they  lie  to  the  line  B  H  H, 
which  is  mort  deaded  or  impeded,  and  fo  much  the  more  dilute ,  by  how 
much  thenearer  it  approaches  the  line  BR.  Next  on  the  other  fideof 
the  Ray  A  A  N,  the  end  A  of  the  pulfe  A  H  will  be  promoted,  or  made 
ftronger,  having  its  pafiàge  already  prepar’d  as  ’twere  by  the  other  parts 
preceding,and  fo  its  imprcfficn  wil  be  ftronger^And  becaufe  of  its  obliqui - 
ty  to  the  Ray, there  will  be  propagated  a  kind  of  faint  motion  into  Q_Q_ 
the  adjacent  dark  or  quiet  medium ,  which  faint  motion  will  fpread  fur- 
ther  and  further  into  Q_Q_  as  the  Ray  is  propagated  further  and  further 
from  A,namely,as  far  as  the  line  M  A,whence  ail  the  triangle  MAN  will 
be  ting’d  with  a  Red,  and  that  Aoi  will  be  the  deeper  the  nearer  it  ap¬ 
proaches  the  line  MA,  and  the  paler  ox  yeUower  thenearer  it  isthe  line 
N  A.  And  if  the  Ray  be  continued,lo  that  the  fines  A  N  and  B  R  (which 
are  the  bounds  of  the  Aedand  Bine  dilnted)  do  meet  and  crois  each  other, 
there  will  be  beyond  that  interfeûion  gencrated  ail  kindsof  Greens. 

Now, thefe  being  the  prophéties  of  every  fingle  refracted  Ray  of  light, 
it  will  be  eafie  enough  to  confider  what  muft  be  the  refult  of  very  many 
fuch  Rays  collateral  :  As  ifwe  fuppofe  infinité  fuch  Rays  inter jacent  be- 
tween  A  RS  B  and  AN  O  B,  which  are  the  terminating  :  For  in  thiscalè 
the  Ray  A  K  S  B  vvill  hâve  its  Red  triangle  intire,  as  lying  next  to  the  dark 
or  quiet  medium,  but  the  other  fide  of  it  BS  will  hâve  no  Elue,  becaufe 
the  medium  adjacent  to  it  S  B  O,  is  mov’d  or  enlightned, and  confequent- 
ly  that  light  does  deffroy  the  colour.  So  likewife  will  the  Ray  A  N  O  B 
lofe  its  Red, becaufe  the  adjacent  medium  is  mov’d  or  enlightned, but  the 
other  fide  of  the  Ray  that  is  adjacent  to  the  dark,  namely,  A  H  O  will 
preferve  its  Bine  entire,  and  thefe  Rays  muft  be  fo  far  produc’d  as  till 
AN  and  B  R  eut  each  other,  before  there  will  be  any  Green  produc’d. 
From  thefe  Proprieties  well  confider  d,  may  be  deduc’d  the  reafons  of  ail 
the  Fhœnomena  of  the  prijhte,  and  ofthe  Globules  or  drops  of  Water  which 
conduce  to  the produftion  ofthe  Rainbow. 

Next  for  the  impreffion  they  make  on  the  Retira,  we  will  further  ex¬ 
amine  this  Itypothejis  ;  Suppofe  therefore  A  B  C  D  E  F.in  the  fifth  Figure, 
to  reprefent  the  Bail  of  the  eye  :  on  the  Cornea  of  which  ABC  two 
Rays  GACH  and  K  CAI  (which  are  the  terminating  Rays  of  a  lumi- 
nous  body)  falling,  are  by  the  refraftion  thereof  colleaed  or  convergd 
into  two  points  at  the  bottom  of  the  eye.  Now,  becaufe  thefe  termi¬ 
nating  Rays,  and  ali  the  intermediate  ones  which  corne  from  any  part  of 
the  luminous  body,  are  fuppos’d  by  fonte  fnfficient  refraftion  before  they 
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enter  the  eye,  to  hâve  their  pulfes  made  oblique  to  their  progreffion,  and 
confequently  each  Ray  to  hâve  potentially  fuperinduc d  two  proprieties, 
or  colours, -wz,.  a  Red  on  the  one  fide,  and  a  Elue  on  the  other,  which  not- 
withfianding  are  never  aCtually  manifefi,butwhen  this  or  that  Ray  has  the 
one  or  the  other  fide  ofit  borderingon  adark  or  unmov’d  medium,there- 
fore  as  (bon  as  thefe  Rays  are  entred  into  the  eye.and  fo  hâve  one  fide  of 
eachof  them  bordering  on  a  dark  part  of  the  humours  of  the  eye,  they 
will  each  of  them  aChialIy  exhibit  fome  colour  therefore  A  D  C  the  pro¬ 
duction  G  A  C  H  will  exhibit  a  £/«e,becaufe  the  fide  C  D  is  adjacent  to  the 
dark  medium  C  Q_D  C,but  nothing  ofa  iled,becaufe  its  fide  A  D  is  adjacent 
to  the  enlightned  medium  A  D  F  A  :  And  ail  the  Rays  that  from  the  points 
of  the  luminous  body  are  colleCfed  on  the  parts  of  the  Retina  between  D 
and  F  fhall  hâve  their  Elue  fo  much  the  more  diluted  by  how  much  the  far- 
ther  thele  points  of  colleftion  are  diftant  from  D  towards  F  ;  and  the  Ray 
A  F  C  the  production  of  R  C  A I,  will  exhibit  a  Red ,  becauie  the  fide  A  F 
is  adjacent  to  the  dark  or  quiet  medium  of  the  eye  A  P  F  A,  but  nothing 
ofa  £/«e,becaufe  its  fide  C  F  is  adjacent  to  the  enlightned  medium  C  F  D  C 
and  ail  the  Rays  from  the  intermediate  parts  of  the  luminous  bcdy  that 
are  colleCted  between  F  and  D  fhall  hâve  their  Redfo  much  the  more  di¬ 
luted,  by  how  much  the  farther  they  are  diltant  from  F  towards  D. 

Now,becaufe  by  the  refraCtion  in  the  Cornea, and  i’ome  other  parts  of  the 
eye,  the  fides  of  each  Ray,  which  before  were  almoft  parallel,  are  made 
to  converge  and  meet  in  a  point  at  the  bottomof  the  eye,  therefore  that 
fide  ofth epulfi  which  preceded  before  thefe  réfractions,  (hall  firfc  touch 
the  Retma.  and  the  other  fide  laft.  And  therefore  according  as  this  or 
that  fide,  or  end  of  the  pulfe  fhall  be  impeded,accordingly  will  the  im- 
prejjions  on  the  Retina  be  varied;  therefore  by  the  Ray  GACH  re- 
frafted  by  the  Cornea  to  D  there  fhall  be  on  that  point  a  ftroke  or  imprefi 
fion  confus’d,  whofe  weakeft  end,  namely,  that  by  the  line  C  D  fhall  pré¬ 
cédé,  and  the  fironger.  namely,  that  by  the  line  A  D  fhall  follow.  And 
by  the  Ray  K  C  A I  refrafted  to  F,  there  (hall  be  on  that  part  a  confus’d 
irroke  or  imprefiîon, whofe  ftrongelf  part, namely, that  by  the  line  C  F  (haï 
précédé,  and  whofe  weakefi  or  impeded,  namely,  that  by  the  line  A  F 
(hall  follow,  and  ail  the  intermediate  points  between  F  and  D  will  re~ 
ceive  imprefiîon  from  the  convergd  Rays  fo  much  the  more  like  the  im- 
prefiions  on  F  and  D  by  how  much  the  nearer  they  approach  that 
or  this. 

From  the  confideration  of  the  proprieties  of  which  imprefiïons,we  may 
colleCt  thefo  fhort  définitions  of  Colours  :  That  Elue  is  an  imprejfion  on 
the  Retina  of  an  oblique  and  confus  d  pulfe  oflight ,  whofe  weakejl  part  pré¬ 
cédés,  and  whofe flrongeïl  follow  s.  And,  that  Red  is  an  imprejfion  on  the  Re¬ 
tina  of  an  oblique  and  confus'  d  pulfe  of  hght ,  whofe  Jlrongef  part  précédés, and 
whofi  weakejl  follows. 

Which  proprieties, as  they  hâve  been  already  manifefied,in  the  Priftne 
and  falling  drops  ofRain,  tobe  the  caufesofthe  colours  there  generated, 
may  be  eafily  found  to  be  the  efficients  allô  of  the  colours  appearing  in 
thin  laminated  tranlparent  bodiesj  for  the  explication  ofwhich,all  this  has 
beenjpremifed.  Ancj 
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And  that  this  is  lb,  a  little  clofer  examination  of  the  Phænèmena  and 
the  Figure  ofthe  body,  by  this  Hypothefïs ,  vvill  make  évident. 

For  firft  (as  we  hâve  already  obferved)  the  laminated  body  rnuft  be 
ofa  determinate  thicknefs,  that  is,  it  muft  not  be  thinnerthen  fticha  de- 
terminate  quantity  ;  for  I  hâve  always  obfervd,  that  neer  the  edges 
of  thofe  which  are  exceeding  thin,  the  colours  difappear,  and  the  paix 
grows  white  ;  nor  muft  it  be  thickcr  then  another  determinate  quantity  ; 
for  I  hâve  likewife  obferv’d,  that  beyond  fuch  a  thicknefs,no  colours  ap- 
pear’d,  but  the  Plate  looked  white,  between  which  two  determinate 
thicknefles  were  ail  the  colour’d  Rings  ;  of  which  in  lôme  fubftances  I 
hâve  found  ten  or  twelve,  in  others  not  half  lo  many,  which  I  fuppofe  dé¬ 
pends  much  upon  the  tranlparency  of  the  laminated  body.  Thus  though 
the  confections  are  the  famé  in  the  fcumm  or  the  lkin  on  the  top  of  me- 
tais  ^  yet  in  thofe  confections  the  lame  colour  is  notlo  often  repeated 
as  in  the  confections  in  thin  Glals,  or  in  Sope-water,  or  any  othermore 
tranfparentand  glutinous  liquor^  for  in  thefe  I  haveobferv’d,  Red,  Tel- 
lûtv ,  Green,  Bine ,  Purple  -,  Red,TeUow, Green, B/ne,  Purple  -,  Red, Tellure, Green, 
Blue ,  Purple  Red,  Tellow,  Rc.  to  fuccecd  each  other,ten  or  twelve  tintes, 
but  in  the  other  more  opacous  bodies  the  confections  will  not  be  half 
fo  many. 

And  therefore  fecondly,  the  laminated  body  muft  be  tranlparent,and 
this  largue  from this,  that  I  hâve  not  been  able  to  produce  any  colour 
at  ail  with  an  epaceits  body, though  never  lb  thin.  And  this  I  hâve  often 
try’d,by  prelîinga  fmall  Globule  of  Mercury  between  two  fmooth  Plates 
of  Glals,  whereby  1  havereduc’d  that  body  to  a  much  greater  thinnefs 
then  was  requilîte  to  exhibit  the  colours  with  a  tranlparent  body. 

Thirdly,there  muft  be  a  confiderable  refleCting  body  adjacent  to  the 
under  or  further  fide  of  the  lamina  or  plate  :  for  this  I  always  found, that 
the  greater  that  refleétion  was,  the  more  vivid  were  the  appearing 
colours. 

From  which  Obfervations,it  is  moft  evident,that  the  reflection  from  the 
under  or  further  fide  of  the  bodyis  the  principal  caufe  of  the  production  of 
thefe  colours  s  which, that  it  is  fo,and  how  it  conduces  to  that  et  le  et,  I  lhall 
further  explain  in  the  following  Figure, which  is  here  deferibed  ofa  very 
great  thicknefs,  as  if  it  had  been  view’d  through  the  Mirrofcope ,  and  ’tis 
indeed  much  thicker  than  any  Microfeope{\  hâve  yet  us’d)has  been  able  to 
fhew  me  thofe  colour’d  plates  of  Glals,  or  Mufîovie-glafs,  which  I  hâve  not 
without  much  trouble  view’d  with  it  ;  for  though  I  hâve  endeavoured  to 
magnifie  them  as  much  as  the  Glafiès  were  capable  of,  yet  are  they  fo  ex¬ 
ceeding  thin,  thatl  hâve  not  hitherto  been  able  pofitively  to  détermine 
their  thicknefs.  This  Figure  therefore  I  here  reprefent,  is  wholy  Hy- 
pethetical. 

Let  ABCDHFE  in  the  fixth  Figure  be  a  frujhim  of  Mufcovy-glafs , 
thinner  toward  the  end  A  E,  and  thicker  towards  D  F.  Let  us  firft  fup¬ 
pofe  the  Ray  agh  b  Corning  from  the  Sun,  or  lome  remote  luminous 
objtdt  to  fall  obliquely  on  the  thinner  plate  B  A  E,  part  therefore  is  re- 
flefted  back,  by  cghd ,  the  firft  Superficies-,  whereby  the  perpendicular 
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pulfe  a  b  is  after  refieftion  propagated  by  c  d ,  c  d,  eqnally  remote  from 
each  other  with  a  b,  a  b,  fo  that  a  g  *  gc,  or  b  h  +  h  d  are  either  of 
them  equa]  to  a  a,  as  is  alfo  c  c ,  but  the  body  B  A  E  being  tranlparent,a 
partof  the  light  of  this  Ray  is  refrafted  in  the  furface  AB,  and  propa- 
gated  by  g  i  kfh  to  the  furface  E  F,  whence  it  is  reflefted  and  refradfed 
again  by  the  furface  A  B.  So  that  after  two  refraûions  and  one  refleüion, 
there  is  propagated  a  kind  of  fainter  Ray  e  m  n  f  whofe  pulle  is  not  on- 
ly  weaker  by  reaion  of  tlte  two  refraftions  in  the  furface  A  B,  but  by  rea- 
fon  of  the  time  fpent  in  paiîing  and  repalfing  between  the  two  furfaces 
AB  and  EF,  ef  which  is  this  fainter  or  weaker  pulfe  cornes  behind  the 
pulle  c  d  fo  that  hereby  (the  furfaces  A  B,  and  E  F  being  1b  neer  toge- 
ther,  that  the  eye  cannot  difcriminate  them  from  one)  this  confus’d  or 
duplrcated  pulfe,  whofe  ftrongeft  part  précédés,  and  whofe  weakelt  fol- 
lows,  does  produce  on  the  Rctina  (or  the  opticl^  nerve  that  covers  the 
bottomof  the  eye)  thefenfationofaTe//W. 

And  fecondly,  this  Telloro  will  appearfomuch  the  dceper,  by  how 
much  the  furtherback  towards  the  middle  between  cd  andrd  the  fpu- 
rious  pulfe  ef  is  remov’d,  as  in  i  where  the  furface  B  C  being  further 
remov’d  from  EF,  the  weaker  pulfe  ef  will  be  nearer  to  the  middle,  and 
will  make  an  impreffion  on  the  eye  of  a  Red. 

Butthirdly,  if  the  two  refleding  furfaces  be  yet  further  remov’d  afun- 
der  (as  in  3  CD  and  EF  are)  then  will  the  weaker  pulfe  befo  farr 
behind,  that  it  will  be  more  then  halfthe  dilfance  between  cd  and  cd. 
And  in  this  cale  it  will  rather  feem  to  précédé  the  following  flronger 
pullè,  thentofollow  thepreceding  one,  and  confequently  a  Elue  will  be 
generated.  And  when  the  weaker  pulfe  is  juif  in  the  middle  beween  two 
itrong  ones,  then  is  a  deep  and  lovely  Purple  generated  ;  but  when  the 
weaker  pulfe  ef  is  very  ncer  to  c  d ,  then  is  there  generated  a  Green , 
which  will  be  biner,  oxycllorcer ,  accord  ing  as  the  approxin/ate  weak  pulfe 
does  précédé  or  followthe  ftronger. 

Now  fourthly,  ifthe  thicker  Plate  chance  to  becleft  into  two  thinner 
Plates,  as  CDFE  isdivided  into  two  Plates  by  the  furface  GH  then 
from  the  compofition  arifing  from  the  three  refleftions  in  the  furfaces 
C  D,  G  H,  and  E  F,  there  will  be  generated  feveral  compounded  or  mixt 
colours,  which  will  be  very  differing,  according  as  the  proportion  be- 
tween  the  thickneflès  of  thole  two  divided  Plates  C  D  H  G,  and  G  H  F  E 
are  varied. 

And  fifthly,  if  thefe  furfaces  C  D  and  F  E  are  further  remov’d  afunder, 
the  weaker  pulfe  will  yet  lagg  behind  much  further,  and  not  onely  be 
coïncident  with  the  fécond,  c  d,  but  lagg  behind  that  alfo,  and  that  fo 
much  the  more,  by  how  much  the  thicker  the  Plate  be  3  fo  that  by  de- 
grees  it  will  be  coïncident  with  the  third  cd  backward  alfo,  and  by  de- 
grecs,  as  the  Plate  grows  thicker  with  a  fourth,  and  fo  onward  to  a  fifth, 
fixth,  fèventh,  or  eighth  ;  fo  that  if  there  be  a  thin  tranfparent  body, that 
from  the'greatefi  thinnels  requifiteto  produce  colours.  does,  in  the  man- 
ner  of  a  Wedge,by  degrees  grow  to  the  greatefl:  thicknefs  that  a  Plate  can 
be  ofjtoexhibit  a  colour  by  the  reflection  of  Light  from  fuch  a  body, there 
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fiinll  be  geherated  feveral  confecutidns-ef  colours,  whofe  order  frota  the 
tbin  end  towards  the  thick,  lhall  be  Tell«m,Red,  Purple,  Blue,Green ; Tellore 
Red,Purple,Blue,Green  5  Telia», Red, Purple,Blue, Green ;  Teüoipfrc.  and  thefe’ 
fooften  repeated,  as  the  weakerpulle  does  lofe  paces  with  its  Primary 
or  firft  pullê,  and  is  coïncident  with  a  fécond,  third,  fourth,fifth,fixth.dv’ 
pulfe  behind  the  firft.  And  this,  as  it  is  coincident ,  or  follows  from  thé 
firft  Hypothefis  I  took  of  colours,fo  upon  exeriment  hâve  I  found  it  in  mul¬ 
titudes  of  inftances  that  feem  to  prove  it.  One  thing  which  feems  of  the 
greateft  concern  in  this  Hypothep,  is  to  détermine  the  greateft  or  leaft 
thicknefs  requifite  for  thefe  eflèàs,  which,  though  Ihave  not  been  want- 
ing  in  attempting,  yet  fo  exceeding  thin  are  thefe  coloured  Plates,  and  fo 
imperfe&our  Microfcope,  that  Ihave  not  been  hitherto  fuccefsfull.though 
if  my  endeavours  (hall  anfwer  my  exportations,!  lhall  hope  to  gratifie  the 
curious  Reader  with  fome  things  more  remov’d  beyond  our  reach 
hitherto. 

Thus  hâve  I,with  as  much  brevity  as  I  was  able,  endeavoured  to  expli- 
Cate  (Hypothctically  at  leaft)  the  caufes  of  the  Phœnomena.  I  formerly  re- 
cited,  on  the  confideration  of  which  I  hâve  been  the  more  particular 

Firft,  becaufe  I  think  thefe  I  havenewly  given  are  capable  ofexpli- 
cating  ail  the  Phanontena  ofcolours,  not  onely  of  thofeappearinginthe 
Trtfme,  Water-drop,  or  Rainbow,  and  in  laminatcd  or  plated  bodies  but 
of  ail  that  are  in  the  world,  whether  they  be  fluid  or  folid  bodies,  whe- 
ther  in  thick  or  thin,  whether  tranfparent,  or  feemingly  opacous  as  I 
lhall  in  the  next  Obfervation  further  endeavour  to  fhew.  And  fecondly 
becaufe  this  being  one  of  the  two  ornaments  ofall  bodies  difcoverablè 
by  the  fight,  whether  looked  on  with,  or  without  a  Microfcope,  it  feem’d 
to  deferve  (fomewhere  in  this  Tract,  which  containsa  defcription  of  the 
Figure  and  Colour  of  fomc  minute  bodies)  to  be  fomewhat  the  more  in- 
timately  enquir  d  intOi 


Obferv.  X.  ÆfMecalline,  andothr  real  Colour  s. 

HAving  in  the  former  Difcourfe,  from  the  Fundamental  caufe  of  Co¬ 
lour,  made  it  probable,  that  therè  are  but  two  Colours,  and  fhewn, 
that  the  Phantafn  of  Colour  is  caus’d  by  the  fenfation  of  the  oblique  or 
uneven  pullê  of  Light  which  is  capable  of  no  more  varieties  than  two 
that  arile  from  the  two  fides  of  the  oblique  pulle,  though  each  of  thofe 
be  capable  of  infinité  gradations  or  degrees  (each  of  them  beginning 
from  White,  and  ending  the  one  in  the  deepeft  Scarlet  or  Tellore,  the  other 
in  the  deepeft  Bine')  I  lhall  in  this  Se&ion  fet  doWn  fome  Obfêrvations 
which  Ihave  made  of  other  colours,  fuch  as  Metalline  powders  tinging 
or  colour  d  bodies  and  feveral  kinds  of  tin&ures  or  ting’d  liquors,  ail 
which,  togetherwith  thofe  I  treated  ofin  the  former  Obfervation  will, 
I  fuppolê,  ccmprife  the  lèverai  fubjeûs  in  which  colour  is  obferv’d  to 
be  inhérent,  and  the  lèverai  manners  by  which  it  inheres,  or  is  apparent 
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in  them.  And  herel  lhall  endeavour  to  fhew  by  what  compofition  ail  kind 
of  compound  colours  are  made,  and  how  there  is  no  eolour  in  the  world 
but  may  be  made  from  the  various  degrees  of  thefe  two  colours,  together 
with  the  intermixtures  of  Black^  and  White. 

And  this  being  fo,  as  I  (hall  anon  lhew,  it  feems  an  évident  argument 
to  me,  that  ail  colours  whatfoever,  whether  in  tiuid  or  folid,  whether 
in  very  tranfparent  or  feemingly  opacous,  hâve  the  famé  efficient  cauie, 
to  wit,  fome  kind  of  réfraction  whereby  the  Rays  that  proceed 
from  fuch  bodies,  hâve  their  pulfe  obltquated  or  confus’d  in  the  manner  I 
explicated  in  the  former  SeEtion  ;  that  is,  a  Red  is  caus’d  by  a  duplicated 
or  confus’d  pulfe,  whofe  ftrongeft  pulfe  précédés, and  a  vveaker  follows  : 
and  a  Elite  is  caus’d  by  a  confus’d  pulfe, where  the  weaker  pulfe  précédés, 
and  the  ftronger  follows.  And  according  as  thefe  are,  more  or  lefs,  or 
varioufly  mixtand  compounded,  fo  are  the  fenfations,  and  coiifequently 
the  pbantafms  of  colours  diverffied. 

To  proceed  therefore  ;  I  fuppofe,  that  ail  tranfparent  colour’d  bodies, 
whether  fluid  or  folid,  do  confift  at  leaft  of  two  parts,  or  two  kinds  of 
fubftances,  the  one  of  a  fubftance  of  a  fomewhat  differing  refraction  from 
the  other.  That  one  of  thefe  fubftances  which  may  be  call’d  the  tinging 
fubftance,  does  confift  of  diftinfr  parts,  or  particles  of  a  determinate  big- 
nefs  which  are  dijjèminated ,  or  difpers’d  ail  over  the  other  :  That  thefe 
particles,  if  the  body  be  equally  and  uniformly  colour’d,  are  evenly 
rang’d  and  difpers’d  over  the  other  contiguous  body  5  That  where  the 
body  is  deepeft  ting’d,  there  thefe  particles  are  rang'd  thickeft  j  and 
where  ’tis  but  faintly  ting’d,  they  are  rang’d  much  thinner,  but  uniformly. 
That  by  the  mixture  of  another  body  that  unités  with  either  of  thefe, 
which  has  a  differing  refraûion  from  either  of  the  other,  quite  differing 
effects  will  be  produc’d,that  is,the  confections  of  the  conius  d  pulfes  will 
bemuch  of  another  kind,  and  confequently  produce  other  fenfations  and 
pbantafms  of  colours,  and  from  a  Red  may  turn  to  a  Sine,  or  from  a  Bine 
to  a  Red,  Scc. 

Now,  that  this  may  be  the  better  underftood,  I  (hall  endeavour  to  ex- 
plain  my  meaning  a  little  more  fenfible  by  a  Schemet  Sup'pofe  We  there¬ 
fore  in  the  feventh  Figure  ofthe  fixth  Scheme ,  that  AB  CD  reprefentsa 
Vefîèl  holding  a  ting’d  liquor,  let  1 1 1 1 1,8cc.  be  the  clear  liquor, and  let 
the  tinging  body  that  is  mixt  with  it  be  E  E,  &c.  F  F,  &c.  G  G,  &c. 
H  H,  &c.  whofe  particles  (whether  round,  or  fome  other  determinate 
Figure  is  little  to  our  purpofe)  are  firftof  a  determinate  and  equal  bulk. 
Next,  they  are  rang’d  into  the  form  of  gnnneunx,  or  Equilaterotriangu - 
/ar  order, which  that  probably  they  are  (o,and  why they  are  fb,Iihall  elfe* 
where  endeavour  to  fhew.Thirdly,they  are  of  fuch  a  naturels  does  either 
more  eafily  or  more  difficultly  tranfmit  the  Rays  of  light  then  the  liquor 
if  more  eafily, a  Bine  is  generated,  and  if  more  difficultly,  a  Red  or  Scarlet. 

Andfirft,  let  us  fuppofe  the  tinging  particles  to  beof  a  fubftance  that 
does  more  impede  the  Rays  of  light ,  we  (hall  find  that  the  pulfe  or 
wave  of  light  mov’d  from  AD  to  B  C,  will  proceed  on,thrôugh  the  con- 
taining  medium  by  the  pulfes  or  waves  R  K,  L  L,  MM,  NN.O  Oj  but 
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becaulè  feveral  of  thelè  Rays  that  go  to  the  conftitution  of  thefe  puifcs 
will  be  ilugged  or  ftopped  by  the  tinging  particles  E,F,G,H  5  therefbre 
there  lhall  be  a  fecnndary  and  weak  pulle  that  (hall  follovv  the  Ray,  name- 
Jy  P  P  which  will  be  thé  weaker  :  firft,  becaulè  it  has  luffcr’d  many  re- 
tiaâions  in  the  impeding  bôdy;  next,  for  that  the  Rays  will  bea  little 
difpers'd  or  confus' d  by  realbn  of  the  réfraction  in  each  of  the  particles, 
whether  round  et  angtilart,  and  this  will  be  more  évident,  if  we  a  little 
moreclofely  examine  any  one  particular  tinging  Globule. 

Suppofe  we  therefore  A  B  in  the  eighth  Rgure  of  the  fixth  Scheme ,  to 
reprefent  a  tinging  Globule  or  particle  which  has  a  greater  réfraction  thari 
the  liquor  in  which  it  is  contain’d  :  Let  C  D  be  a  part  of  the  pulle  of  light 
which  isprvpagaled through  the  containing  medium ;  this  pulle  will  bea 
little  flopt  or  impeded  by  the  Globule ,  and  fo  by  that  time  the  pulle  is 
paît  to  E  F  that  part  of  it  which  has  been  impeded  by  paffing  through  the 
Globule ,  will  get  but  to  L  M,  and  fo  that  pulfe  which  has  been  propa- 
gated  through  the  Globule ,  to  wit,  LM,  NO,  P  Q_,  will  always  corne 
behind  the  pulfes  EF,  G  H,  I  K, doc. 

NeXt,  by  reafon  of  the  greater  impediment  in  A  B,  and  its  Globu/ar  Fi¬ 
gure,  the  Rays  that  pals  through  it  will  be  dilpers’d,  and  very  much  Icat- 
ter'd.Whence  C  A  and  D  B  which  before  went  < UreS  and  paralld.ydW  after 
the  refraction  in  A  B,  diverge  and  fpread  by  A  P,  and  B  Cf;  fo  that  as  the 
Rays  do  meet  with  more  and  more  of  thefe  tinging  particles  in  their 
way,  by  1b  much  the  more  will  the  pulfe  of  light  further  lagg  behind 
the  clearer  pulfe,  or  that  which  has  fewer  réfractions,  and  thence  the 
deeper  will  the  colour  be,  and  the  fainter  the  light  that  is  trajeefed 
through  it;  for  not  onely  many  Rays  are  refleCtcd  from  the  furfaces  of 
A  B,  but  thofe  Rays  that  get  through  it  are  very  rhuch  dilôrdered. 

By  this  Hypohcfu  there  isnoone  experiment  of  colour  that  Ihave  yet 
met  with,  but  may  be,  I  conceive,  very  rationably  lôlv'd,  and  perhaps, 
had  I  time  to  examine  lèverai  particulars  requifite  to  the  demonlfration 
of  it,  ï  might  prove  it  more  than  probable,  for  ail  the  experiments  about 
the  changes  and  mixings  of  colours  related  in  the  Treatilè  of  Colours, 
publilhedby  the  Incomparable  Mr.  Boyle,  and  multitudes  of  others  which 
I  hâve  obferv’d,  do  ib  eafily  and  naturally  tiow  from  thofe  principles,that 
Iam  very  aptto  think  it  probable,  that  they  own  their  production  to  no 
aihetfccundary  caufe  :  As  to  inftance  in  two  or  three  experiments.  In  the 
twentieth  Experiment,  this  Noble  Authonr  has  fhewn  that  the  deep  bltajh 
purple- colour  of  Violets,  may  be  turn’d  into  a  Green ,  by  Alcahzate  Salts , 
and  to  a  Redby  acid  ;  that  is,  a  Purple  confifts  oftwo  colours,  a  deep  Red, 
and  a  deep  Elue  ;  when  the  Bine  is  diluted,  or  altered,  or  deftroy  d  by 
acidsultsyhe  Hedbeeomes  prédominant,  butwhett  the  Red  is  diluted  by 
Akalixate,  and  the  Elue  hcightned,  there  is  generated  a  Green  ;  for  of  a 
itaddiluted,  is  made  a  idiote,  and  letloxc  and  Bine  make  a  Green. 

NoW,  becaufc  the  fpurwm  pullès  which  caufe  a  Red  and  a  Bine,  do  the 
onefollowtheclear  pullè,  andtheother  précédé  it,  lt  ufually  follows, 
that  tholè  Saline  rctraèting  bodiês  which  do  dilute  the  colour  bf  the  one, 
•dû  deepen  that  of  the  other<  And  this  ivill  be  itiade  manifeft  by  al- 

iaoR 


Micrographia. 

moft  ail  kinds  of  Purples ,  and  many  forts  of  Greens,  both  thefe  colours 
confifting  ofmixt  colours  ;  for  if  we  fuppolè  A  and  A  in  the  ninth  Figure, 
to  reprefent  two  pulfes  of  clear  light,  which  follow  each  other  at  a  con- 
venient  diftance,  A  A,  each  of  which  has  a  fpurious  pulfe  preceding  it,  as 
B  B,  which  makes  a  B  lue,  and  another  following  it,  as  C  C,  which  makes  a 
Red,  the  one  caus’d  by  tinging  particles  that  hâve  a  greater  refra<ftion,the 
other  by  others  that  hâve  a  lefs  refrafting  quality  then  the  liquor  or 
Menjlruum  in  which  thefe  are  diflolv’d,  whatfbever  liquor  does  fb  alter 
the  refraftion  of  the  one,  without  altering  that  of  the  other  part  of  the 
ting'd  liquor,  muft  needs  very  much  alter  the  colour  of  the  liquor  for 
if  the  refraftion  of  the  dijfolvent  be  increas’d,  and  the  reffa&ion  of  the 
tinging  particles  not  altered,  then  will  the  preceding  Jpurious  pulfe  be 
fhortned  or  flopt,  and  not  out-run  the  clear  pulfe  (b  much  ;  lo  that  B  B 
will  become  E  E,  and  the  Bluc  be  diluted ,  whereas  the  other  J jurions 
pulfe  which  follows  will  be  madetolaggmuch  more,  and  be  furtherbe- 
hind  A  A  than  before,  and  C  C  will  become  f  f,  and  fo  the  TeUoiv  or 
Red  will  be  heightned. 

A  Saline  liquor  therefore,mixt  with  another  ting’d  liquor, may  alter  the 
colour  ofitfeveralways,  either  by  altering  the  refradtion  of  the  liquor  in 
which  the  colour  fwims  :  or  fecondly  by  varying  the  refraûion  of  the  co- 
loured  particles,  by  uniting  more  intimately  either  with  (bme  particular 
corpufclcs  of  the  tinging  body,  or  with  ail  of  them,  accord  ing  as  ithasa 
congruity  to  fome  more  efpecially,  or  to  ail  alike  :  or  thirdly,  by  uniting 
and  interweaving  it  felf  with  fome  other  body  that  is  already  joyn’d 
with  the  tinging  particles,  with  which  fubftance  it  may  hâve  a  congruity, 
though  it  hâve  very  little  with  the  particles  themfelves  :  or  fourthly,  it 
may  alter  the  colour  of  a  ting'd  liquor  by  dif-joyning  certain  particles 
which  were  before  United  with  the  tinging  particles,  which  though  they 
vvere  ibmewhat  congruous  to  thefe  particles,  hâve  yet  a  greater  congruity 
with  the  newly  injus  d  Saline  menflruHm.  It  may  likewife  alter  the  co¬ 
lour  by  further  diflolving  the  tinging  fubftance  into  fmaller  and  fmaller 
particles ,  and  fo  diluting  the  colour  ;  or  by  uniting  feveral particles  toge- 
ther  as  in  précipitations,  and  fo  deepning  it,  and  fome  fuch  other  ways, 
which  many  experiments  and  comparifons  of  differing  trials  together, 
might  ealîly  inform  one  of. 

From  thefe  Principles  applied ,  may  be  made  out  ail  the  varieties 
of  colours  obfervable,  either  in  liquors,  or  any  other  ting’d  bodies,  with 
great  eafe,  and  I  hope  intelligible  enough,  there  being  nothing  in  the  no¬ 
tion  of  colour,  or  in  the  fuppos’d  produCtion,but  is  very  conceivable,  and 
may  be  poflîble. 

The  greateft  difCculty  that  I  find  againft  this  Hypothejts,  is,  that  there 
feem  to  be  more  diftinft  colours  then  two,  that  is,  then  Yellow  and  Blue. 
This  Objection  is  grounded  on  this  reafon,  that  there  are  feveral  Reds, 
which  diluted ,  make  not  a  Saffron  or  pale  Yellow,  and  therefore  Red,  or 
Scarlet  feems  to  be  a  third  colour  diftindt  from  a  deep  degree  of  Yellow. 

To  which  I  anfwer,  that  Saffron  affords  us  a  deep  Scarlet  dndture, which 
may  be  diluted  into  as  pale  a  Yellow  as  any,  either  by  making  a  weak  fb- 
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iution  of  the  Saffron,  by  infufing  a  fmall  parcel  of  it  into  a  great  qüantfty 
of  Iiquor,  as  in  fpirit  of  Wine,  or  elfe  by  looking  through  a  very  thin 
qnantity  of  the  tinéfure,  and  which  may  be  heightn'd  into  the  lovelieft 
Scarlet,by  looking  through  a  very  thick  body  of  this  tinûure,or  through 
a  thinner  parcel  ofit, which  is  highly  impregnated  with  thetinging  body, 
by  having  had  a  greater  quantity  of  the  Saffron  dilîblv'd  in  a  fmaller  par¬ 
cel  of  the  Iiquor. 

Now,  though  there  may  be  fotne  particles  of  other  tinging  bodies  that 
give  a  lovely  Scarlet  alfo, which  though  dilutcd never  fo  much  with  Iiquor, 
or  looked  on  through  never  fo  thin  a  parcel  of  ting’d  Iiquor, will  not  yet 
aflorda  pale  Yellow,  but  onely  a  kind  of  faint  Red  5  yet  thisis  no  argu¬ 
ment  but  that  thofe  ting’dparticles  may  ha  ve  in  them  the  fainteft  degree  of 
Yellow, though  we  may  be  unable  to  make  them  exhibit  it^F'or  that  power 
of  bcing  dilutcd  depending  upon  the  divifibility  of  the  ting’d  body,  if  I 
am  unable  ro  make  the  tinging  particles  fo  thin  as  to  exhibit  that  colour 
it  does  not  therefore  fol!ow,that  the  thing  is  impoffible  to  be  donc  ;  now, 
the  tinging  particles  of  fome  bodies  are  of  fuch  a  nature,  that  unlefs  there 
be  found  lome  way  of  comminuting  them  into  lefs  bulksthen  the  Iiquor 
does  diflolve  them  into,  ail  the  Rays  that  pafs  through  them  muft  necef 
farily  receive  a  tinfture  fo  deep,  as  their  appropriate  refractions  and  bulks 
compar’d  with  the  proprieties  of  the  dillolving  Iiquor  muft  neceflàrily 
difpolê  them  to  emprefs,  which  may  perhaps  lie  a  prctty  deep  Yellow, 
or  pale  Red. 

And  that  thisis  not  gratis  diBiim,  I  fhall  add  oneinftanceof  this  kind, 
wherein  the  thing  ismoff  manifeft. 

If  you  take  Elue  Smalt,  you  lhall  find,  that  to  afford  the  deepeft  Blue, 
which  cæteris  paribrn  has  the  greateft  particles  or  fands;  and  if  you  fur- 
ther  divide,  or  grind  thofe  particles  on  a  Grindftone,  or  porphyry  ftone, 
you  may  by  comminuting  the  fands  of  it,  dilute  the  Blue  into  as  pale  a  one 
as  you  pleafe,  which  you  cannot  do  by  laying  the  colour  thin  5  for  where- 
foever  any  fingle  particle  is,  it  exhibits  as  deep  a  Blue  as  the  whole  mais. 
Now,  there  are  other  Blues,  which  though  never  fo  much  ground,  will 
not  be  diluted bygrinding,  becaufe  confiftingof  very  fmall  particles,  ve¬ 
ry  deeply  ting’d, they  cannot  by  grinding  be  aftually  feparated  into  fmal¬ 
ler  particles  then  the  operation  of  the  fire,  or  fome  other  dillolving  men- 
Jîruum0has  reduc’d  them  to  already. 

Thus  ail  kind  of  Metaliine  colours,  whether  precipitated,  fublimd ,  cal¬ 
cinât  or  otherwife  prepar'd,  are  hardly  chang'd  by  grinding,  as  ultra 
manne  is  not  more  diluted --.tvn  is  Vermillon  or  Red-lead  made  of  a  more 
faint  colour  by  grinding  ;  for  the  fmallelf  particles  of  thele  which  I  hâve 
view’d  with  my  greateft  Magnifying-Glafs,  if  they  be  well  enlightned,  ap- 
pearvery  deeply  ting’d  with  their  peculiar  colours  5  nor,  though  I  hâve 
magnified  and  enlightned  the  particles  exceedingly,  could  I  in  many  of 
them,  perceive  them  to  be  tranfparent,  or  to  be  whole  particles,  but  the 
fmalleftfpecksthat  I  could  find  among  well  ground  Vermillon  and  Red-- 
leadj  feern’d  to  be  a  Red  mafs,  compounded  ofa  multitude  of  lels  and  leis 
motes,  which  fticking  together,compos’d  a  bulk,  not  onethoufand  thou- 
fandth  part  of  the  fmalleft  vifible  fand  or  mote.  And 
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And  this  I  find  generally  in  moft  Metalline  colours,  that  though  they 
confift  of  parts  fo  exceedingly  fmall,yet  are  they  very  deeply  ting’d,they 
being  fo  pondérons,  and  having  fuch  a  multitude  of  terreftrial  particles 
throng’d  into  a  little  room  ;  fo  that  ’tis  difficult  to  hnd  any  particle  tranf- 
parentor  refembling  a  pretious  ftone,  though  notimpoflible;  for  I  hâve 
obferv’d  divers  fuch  fhining  and  refplendent  colours  intermixt  with  the 
particles  of  Cinnaber,  bcth  natural  and  artificial,  before  it  hath  been 
ground  atidbroken  or  flaw’d  into  Vermillon  :  As  1  hâve  alfo  in  Orpiment , 
Red-lead,  and  Life,  which  makes  me  fuppofe,  that  thofe  metalline  colours 
are  by  grinding,  not  onely  broken  and  feparated  a&ually  into  fmaller 
pièces,  but  that  they  are  alfo  tlaw’d  and  brufed  ,vvhence  they,  for  the 
moft  part.become  opacous, like  flaw’d  Cryftal  or  G\àfe,&c.  But  for  Stnalts 
and  verditHres ,  Ihave  been  able  with  a  Microscope  to  perceive  their  par¬ 
ticles  very  nrany  of  them  tranfparent. 

Novv,  that  the  others  alfo  may  be  tranfparent,  though  they  do  not  ap- 
pear  fo  to  the  ALicrofcope, may  be  made  probable  by  this  Experiment  :  that 
if  you  take  animel  that  is  almoft  opacous ,  and  grind  it  verywell  on 
a  Porphyry ,  or  Serpentine,  thefmall  particles  will  by  reafon  of  their  flaws, 
appear  perfeCtly  opacous  j  and  that  tis  the  flaws  that  produce  this  opa- 
coujnef, may  be  argued  from  this,  that  particles  of  the  lame  Ammel  much 
thicker  if  unflaw’d  will  appear  fomewhat  tranfparent  evento  the  eye; 
and  from  this  alfo,  that  the  mofl  tranfparent  and  clear  Cryftal,  ifheated 
in  thefire,  and  then  fuddenly  quenched,  lo  that  it  be  ail  over  flaw  d, 
will  appear  opacous  and  white. 

And  that  the  particles  of  Metaüine  colours  are  tranfparent, may  be  argu¬ 
ed  yet  further  from  this, that  the  Cryftals,or  Vitriols  ot  ail  Metals,are  tranf¬ 
parent,  which  fince  they  confift  of  metalline  as  well  as  faline  particles, 
thofe  metalline  ones  muft  be  tranlparent,  which  isyet  further  confirmd 
from  this,  that  they  hâve  for  the  moft  part,  appropriate  colours;  fo  the 
■vitriolai  Gold  is  Yellow  ;  ofCopper,Blue,and  fometimes  Green;  of  li  on, 
green  ;  ofTinn  and  Lead,  a  pale  White  ;  of  Silver,a  paleBlue,<ÿr. 

And  next,the  Solution  of  ail  Metals  into  mcnflruums  are  much  the  lame 
with  the  Vitriols ,  or  Cryftals.  It  feems  therefore  very  probable,  that 
thofe  colours  which  are  made  by  the  précipitation  of  thofe  particles  out 
of  the  menjîruitms  by  tranfparent  precipitating  liquors  Ihould  be  tranfpa¬ 
rent  alfo.  Thus  Gold  précipitâtes  with  oyl  of’Lartar,  or fpirit  ofVrine  in¬ 
to  a  brown  Yellow.  Copper  with  fpirit  ot  Vrine  into  a  Mucous  blue, 
which  retains  its  tranfparency.  A  folution  of  fublimate  (as  the  famé  II- 
luftrious  Authour  I  lately  mention'd  fhews  in  his  40.  Experiment) 1  précipi¬ 
tâtes  with  oyl  of  Tartar  per  deliquium ,  into  an  Orange  colour  d  préci¬ 
pitât  e;  nor  is  it  lels  probable,  that  the  calcination  of  thofe  Vitriols  by 
the  fire,fhould  hâve  their  particles  tranfparent  :  Thus  Saccarum  Saturai, 
or  the  Vitriol  of  Lead  by  calcination  becomes  a  deep  Orange-colour’d 
minium, which  is  a  kind  of  précipitation  by  fome  Sait  which  proceeds  from 
the  tire;  common  Vitriol  calciiid,  yieldsadcep  Brown  Red,  &c. 

A  third  Argument,  that  the  particles  of  Metals  are  tranfparent,  is,  that 
being  calcin'd,  and  melted  with  Glals,  they  tinge  the  Glafs  with  tranfpa¬ 
rent 
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rent  colours.  Thus  the  Calx  of  Silver  tinges  the  Glals  on  vvhich  it  is  an- 
neal’d  witha  lovely  Yellow,orGold  colour,e^c. 

And  that  the  parts  of  Metals  are  tranfparent,  may  be  farthetargüed 
ffom  the  tranfparency  of  Leaf-gold,  which  held  againft  the  light,  both 
to  the  naked  eye,  and  the  Mkrofeope,  exhibits  a  deep  Green.  And 
though  1  hâve  never  feen  the  other  Metals  laviinated  1b  thin,  that  I  was 
able  to  perceive  them  tranfparent,  yet,  for  Copper  and  Brafs,  if  we  had 
the  famé  conveniency  for  lamiuatitig  them,as  we  hâve  for  Gold,we  might, 
perhaps,through  fuch  plates  or  leaves,find  very  diffèring  degreesofBlue, 
or  Green;  for  it  feems  very  probable,  that  thofeRays  that  rebound  from 
them  ting’d,  with  a  deep  Yellow,  or  pale  Red,  as  from  Copper,  or  vvith 
a  pale  Yellow,as  from  Brafs,  hâve  paît  through  them  ;  for  I  cannot  con- 
ceive  how  by  refledtion  alone  thofeRays canreceive  a  tinfture,  taking 
any  Hppothejls  extant. 

So  that  we  fce  there  may  a  fufficient  realbii  be  draWn  from  thefë  in- 
frances,  why  thofe  colours  which  we  are  unable  to  dilute  to  the  palelt 
Yellow,  or  Blue,or  Green,  are  nottherefore  tobe  concluded  not  tobea 
deeper  degree  of  them  ;  fer  fuppofing  we  had  a  great  Company  of  l'mall 
Globular  eilènee  Bottles,or  roundGlafs  bubbles,about  the  bignels  of  aWal- 
nut,  fill’d  each  of  them  with  a  very  deep  mixture  of  Saffron,  ahd  that 
every  oneof  them  did  appearof  a  deep  Scarlet  colour,  and  ail  of  them 
together  did  exhibit  at  a  diftance,  a  deep  dy’d  Scarlet  body.  It  doesnot 
follow,becaufe  after  we  hâve  corne  nearer  to  this  cougenes^or  mais, and  di- 
vided  it  into  its parts,  and  examining  each  of  its  parts  feverally  or  apart, 
we  find  them  to  hâve  much  the  lame  colour  vvith  the  vVhole  mafs  ;  it  does 
not,  I  fay,  therefore  follow,  that  if  we  could  break  thofe  Globules  fmaller, 
or  any  other  ways  corne  to  fee  a  fmaller  or  thinner  parcel  of  the  ting’d 
liquor  that  fill’d  thofe  bubbles.that  that  ting’d  liquor  muft  always  appear 
Red,  or  of  a  Scarlet  hue,  fince  if  Experiment  be  made,the  quite  contrary 
will  enfue  ;  for  it  is  capable  of  being  diluted  into  the  paleft  Yellow. 

Now,that  I  might  avoid  ail  the  Objeftions  of  thiskind,  by  exhibiting 
an  Experiment  that  might  by  ocular  proof  convince  thofe  whom  other 
reafonswouldnotprevail  with,  I  provided  me  a  Trifmatiral  Glajs \  made 
hollow,  juif  in  the  form  of  a  Wedge,  fuch  as  is  reprefented  in  the  tenth 
Figure  of  the  fixth  Scheme.  The  two  parallelogram  fides  A  B  C  D,  A  B  E  F, 
which  met  at  a  point,  were  made  of  the  cleareft  Looking-glafs  plates  well 
ground  and  polifh’d  that  I  could  getqhefe  were  joyn’d  with  hard  cernent 
to  the  triangular  fides,  B  C  E,  A  D  F,  which  were  of  Wood  ;  the  ParaUelo- 
gram  bafe  BCEF,  likewife  wasofWood  joyn’d  onto  the  reft  with  hard 
cernent,  and  the  whole  Prifmutical  Box  was  exaûly  (lopt  every  whexe, 
but  oncly  a  little  hole  near  the  bafe  was  left,whereby  the  Veflel  could  bc 
fill’d  with  any  liquor,  or  emptied  again  at  pleafure. 

One  of  thefe  Boxes  (for  I  had  two  of  them)  I  fill’d  with  a  pretty  deep 
tinâure  of  Aloes,  drawn  onely  with  fair  Water,  and  thenftopt  the  hole 
with  a  pieceofWax,  then,by  holding  this  Wedge  againft  theLight,  and 
looking  through  it,  it  was  obvious  enough  to  fee  the  tinûure  ofthe  liquor 
near  the  edge  of  the  Wedge  whercitwas  but  very  thin,  tobe  a  pale  but 

M  well 


r 


M 


ICROGRAPHIA. 


well  colour’d  Yellow,  and  further  and  further  from  the  edge,  as  the  lî« 
quor  grew  thicker  and  thicker,this  tinéfure  appear’d  deeper  and  deeper, 
fo  that  near  the  blunt  end, which  was  fèven  Inches  fromthe  edge  and  three 
Inches  and  an  hait  thick  =,  it  was  of  a  deep  and  well  colour’d  Red.  Now, 
the  clearer  and  purer  this  tinéfure  be,  the  more  lovely  will  the  deep 
Scarlet  be,  and  the  fouler  the  tinfture  be,  the  more  dirty  will  the  Red 
appear  fo  that  fome  dirty  tindlures  bave  afforded  their  deepeff  Red 
much  of  the  colour  of  burnt  Oker  or  Spamjh  browiuothers  as  lovely  a  co- 
louras  Vermilion ,  and  fome  much  brighter  5  butfeveral  others,according 
as  the  tinctures  were  worfe  or  more  foui,  exhibited  various  kinds  ofReds, 
of  very  differing  degrees. 

The  other  of  thefe  Wedges,  ï  fill’d  with  a  moft  lovely  tinCture  of  Cop- 
per,  drawn  from  rhe  fi'ings  of  it,with  fpirit  of  Vrine ,  and  this  Wedge  held 
as  the  former  againftthe  Light,  afforded  ail  manner  of  Blues,  from  the 
fàihtefl  to  the  deepeli,fo  that  I  was  in  good  hope  by  thele  two,to  hâve  pro- 
duc’d  ail  the  varieties  of  colours  imaginable  5  for  I  thought  by  this  means 
to  hâve  been  ableby  placing  the  two  Parulldogram  fides  together,  and 
theedges  contrary  ways,tohave  fomov’d  them  toand  fro  one  by  another, 
as  by  looking  through  them  in  feveral  places,  and  through  feveralthick- 
neffes,  I  fhould  hâve  componnded,  and  confequently  hâve  feen  ail  thofe 
colours,  which  by  other  like  compofitions  of  colours  vvould  hâve  enfued. 

Butinffeed  of  meeting  with  what  I  look’d  for,  I  met  with  fomewhat 
more  admirable ,  and  that  was,  that  I  found  my  felf  utterly  unabletofee 
through  them  when  placed  both  together,  though  they  were  tranfparent 
enough  when  afunder  ;  and  though  F  could  fee  through  twice  the  thick- 
nels,  when  both  of  them  were  fill’d  with  the  famé  colour’d  liquors,  whe- 
ther  both  with  the  Yellow,  or  both  with  the  Blue,  yet  when  one  was  fill’d 
with  the  Yellow,  the  other  with  the  BIue,and  both  looked  through,  they 
both  appear’d  dark,  onely  when  the  parts  near  the  tops  were  look’d 
through,  they  exhibited  Greens,  and  thofe  of  very  great  variety,  as  I  ex- 
pe£ted,but  the  Purples  and  other  colours, I  could  not  by  any  means  rnake, 
whether  I  endeavour’d  to  look  through  them  bothagainfl  the  Sun,  or 
whether  I  plac’d  them  againff  the  hole  of  a  darkned  room. 

But  notwithftanding  this  mif-gheffing,  I  proceeded  on  with  my  trial  in 
a  dark  room,  and  having  two  holes  near  one  another,  I  was  able,  by 
placing  my  YV edges  againff  them,to  mix  the  ting’d  Rays  that  part  through 
them,  and  fell  on  a  fheet  of  white  Paper  held  at  a  convenient  diflance 
from  them  as  I  pleas’d  -,  fo  that  I  could  make  the  Paper  appear  of  what 
colour  I  would,by  varying  the  thickneflès  of  theWedges,and  confequent¬ 
ly  the  tinfture  of  the  Rays  that  paft  through  the  two  holes,  and  fome- 
times  alfb  by  varying  the  Paper,  that  is,  infteed  of  a  white  Paper,  holding 
agray,  or  a  black  piece  of  Paper. 

Whence  I  experimentally  found  what  I  had  before  imagin’d,  that  ail 
the  varieties  of  colours  imaginable  are  produc  d  from  feveral  degrees  of 
thefe  two  colours,  namely,  Yellow  and  Blue,  or  the  mixture  of  them 
yvith  light  and  darknefs,  that  is,  white  and  black.  And  ail  thofe  almofl 
infinité  varieties  which  Limners  and  Painters  are  able  to  make  by  com- 
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pôtlndlnig  thofe  feveral  colours  theÿ  laÿ  on  théir  Shels  or  Valads ,  are  no- 
tliing  elfe,  but  foriie  compejîiùür,  made  üp  offomè  one  or  more,  otallef 
thefè  four.  , 

NoWpwhefêas  it  may  hère  again  be  cbjtfted5tliat  ncither  ean  the  Reds 
be  made'  outofthe  Yellows,  added  together.or  laid  on  ifi  greater  orlefs 
quantity,  not  can  the  YelloWs  be  made  out  of  the  Redis  thoügh  laid  ne- 
ver  fo  thin  i  aiid  as  for  thé  additiofi  of  White  or  Black,  they  do  nothing 
but  eîther  whlten  or  darkeri  the  colours  to  which  theÿ  afe  added^uid  not¬ 
ât  ail  make  them  of  any  othér  feind  of  coloirf  :  asfot  inftance,  Vermillon , 
by  béing  tcfflpef’d  with  White  Leàd.  ddesrio't  atall  grow  more  Yellofy, 
but  orteïy  theré  is  made  a  whitér  kirfd  ofRe'd.  Nor  does  Yellow  Ot^er, 
fhough  laid  neverfo  thiek,  produce  ihe  colotft  of  VèrniilioTt,  northough 
it  be  tefiipér’d  with  Blaék,  does  it  at  ali  make1  a  Red  5  n;ty,  though  it  be 
refnpét’d  with  White,  it  will  rïot  affbrd  a  fainterkind  ôfYelfow,  luch  as 
majîüitt ,  but  onefy  â  rôhîten’d  Ÿéllow  5  ht r  will  the  Elues  be  dilnted  or 
deeptied  after  the  fftatiner  I  (peak  of,  as  Ihdico  wîlf  lie  ver  afford  (ô  fine  a 
Blue  as  t)llramnrine  or  Bife  nor  will  rr,temper’d  with  Vermillon ,  ever  a'f- 
ford  a  Green,though  each  of  them  be  neyer  fo  much  temper’d  with  tThite. 

To  which  I  anfwef,  that  thére  is  a  great  dtlfèrétice  between  dilutïng  a 
colour  attd  whiténing  ofit  ;  for  dihfing  a  colouf,  tstomake  the  coîcurd 
parts  tnore  fhiri,  fo  that  thé  tirig’d  light,  which  îs  made  by  trajedHng 
thole  ting’d  bodie's,  dôésnot  feceive  fo  deepa  tfinéWre;  but  whiténing 
a  colouf  is  orrely  an  intermixmg  of  mrfny  cfe'ar  refl'eétions-  of  light 
amongthe  fdme  tirig’ d  parts  y  deepning  affo',  and  darkhitig  or  blaéking  a 
cofour,  ai‘é  Vety  different  $  for  deepning  acofcur,  is  to  make  the  light 
pdfs  through  a  greater  quatttitÿ  of  the  farnt  tingrng  body  5  and  daïRmng 
or  blackin'g  a  colour,  is  onely  mterpofing  a  multitude  of  dark  or  biack 
fpots  among  thé  famé  ting’d  parts,  or  placing  the  colour  in  a  more  faint 
light. 

Firft  therefore,a$  to  the' former  of  thefe  operations, that  fe,diluting  and 
deepning,  moftof  the  colours  us’d  by  the  Limners  and  Paiaters  are  in¬ 
capable  of,  to  wit,  Vertmhon'  and  Bed-le,td\  and1  Ôl^ér,  becaufe  the  ting’d 
parts  are  fo  exceedingfrUaH.  that  thé  riioft  cutioüs  Grindïtones  w'ehavé, 
are  not  able  to  feparate  them  into  parts  afruailÿ  divided  fo  fmail  as  the 
ting’d  parficles  are  ;  for  looking  on  rhe  mofe  cùrîoÜÜy  ground1  Ver- 
miïien ,  and  Okgr-,  and  Réd-lead ,  I  could  pcrcciVe  that  even  thofc  fmail 
corpnjcies  of  the  bodies  they  left  weré  compounded  ofmany  pièces,  that 
is,  tney  feem’d  ro  be  fmail  pieceS  éompoundcd  of  a  multitude  of  lelief 
ting’d  parts  :  each  piece  foemingalmôftiike  a' pièce  of  Red  Glals,or  ting’d1 
Cryftal  ail  flaw’d  5  fo  thaturiléls  the  Grindllone  could  aCtually  divide 
them  into  fînaller  pièces  then  thofe  flaW’d  partîcles'  wére,  which  com- 
poundedthat  ting’d  mote  I  could  fec  with  my  Microfeope,  it  vvould  be 
impolïible  to  dilnte  the  colour  by  grinding,  which,  becaufe  the  fineft  we 
hâve  will  not  reachto  do  in  Vermillon  or  O^er,  thérefore  they  cannot  at 
ail,  or  very  hardly  be  dilnted. 

Othér  colours  indeed,  Whofe  ting’d  particle*  are  fuch  as  may  be  made 
fmaller,  by  grinding  tlieir  colour,  may  be  dilut'rd.  Thus  feveral  of  the 
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Blues  may  be  dilnted}  as  S  malt  and  Bije  ;  and  Alajïiciit,  which  is  Yellow,may 
be  made  more  faint  :  And  even  Vermillon  it  felf  may,'by  too  much  grind- 
ing,  be  brought  to  the  colour  of  Red-lead ,  which  is  but  an  Orange  colour, 
which  is  confeft  by  ail  to  be  very  much  upon  theYellow.  Now,though 
perhaps  fomewhat  of  this  diluting  of  Vermillon  by  overmuch  grinding 
maybe  attributed  to  the  Grindftone,  or  muller,  for  thatfome  of  their 
parts  may  be  worn  ofi  and  mixt  with  the  colour,  yet  there  feems  not  ve¬ 
ry  much,  for  I  hâve  done  it  on  a  Serpentine-ftone  with  a  muller  made  of  a 
Pebble,  and  yet  obferv’d  the  famé  efîeâ:  follow. 

And  fecondly,  as  to  the  other  of  thefe  operations  on  colours,  that  is, 
the  deepning  of  them,  Limners  and  Painters  colours  are  for  the  moft  part 
alfo  uncapable.  For  they  being  for  the  moft  part  opacons  and  that  opa- 
conjhej ?,  as  I  faid  before,  proceeding  from  the  particles,  being  very  much 
hlavv’d,  unlels  we  were  able  to  joyn  and  re-unite  thofe  tlaw’d  particles 
again  into  onepiece,  we  fhall  not  bc  able  to  deepenthe  colour,  which 
fince  wc  are  unable  to  do  with  moft  of  the  colours  which  are  by  Painters 
accounted  opacons,  we  are  therefore  unable  to  deepen  them  by  adding 
more  of  the  famé  kind. 

But  becaufe  ail  thofe  opacons  colours  hâve  twokindsof  beams  or  Rays 
reflefted  from  them, that  is,Rays  untingd, which  are  onely  refledted  from 
the  outward  furface,  without  at  ail  penetrating  of  the  body.and  ting’d 
Rays  which  are  refledfed  from  the  inward  furfaces  or  flaws  after  they 
havefuffer’d  a  two-fold  refradlion  ;  and  becaufe  that  tranfparentliquors 
mixt  with  fuch  corpufcles ,  do,for  the  moft  part,  take  otf  the  former  kind 
of  refleftion  ;  therefore  thefe  colours  mixt  with  Water  or  Oyl,  appear 
much  deeper  than  when  dry, for  moft  part  of  that  white  refle&ion  from  the 
outward  lurface  is  remov’d.  Nay,  fome  of  thefe  colours  are  very  much 
deepned  by  the  mixture  with  fome  tranfparent  liquor,  and  that  becaufe 
they  may  perhaps  get  between  thofe  two  nau^s,  and  fo  confequently  joyn 
tvvo  or  more  of  thofe  flavv'd  pièces  together  but  this  happens  but  in  a 
very  few. 

Now,  tofhewthat  ail  this  is  not  gratis  di&urn,  I  fliall  fet  downfome 
Experiments  which  do  manifeft  thele  things  to  be  probable  and  likely, 
which  I  havehere  deliver’d. 

For,  firft,  if  you  take  any  ting’d  liquor  whatloever,  efpecially  ifit  be 
prettydeeply  ting’d,  and  by  any  means  work  it  into  a  froth,the  congeries 
of  that  froth  fliall  feem  an  opacons  body,  and  appear  of  the  famé  colour, 
but  much  whiterthan  thatof  the  liquor  out  of  which  it  ismade.  For  the 
abundance  of  refledtions  of  the  Rays  againft  thofe  furfaces  of  the  bubbles 
of  which  the  froth  confifts,  does  fo  often  rebound  the  Rays  backwards, 
thatlittleor  no  light  can  pafs  through,  and  confequently  the  froth  ap- 
pears  opacons. 

Again,  if  to  any  of  thefe  ting’d  liquors  that  will  endure  the  boiling 
there  beadded  a  (mall  quantity  of  fine  flower  (the  parts  of  which  through 
the  Microjcope  are  plainly  enough  to  be  perceiv’d  to  conftft  of  tranlpa- 
rent  corpnfcles')  andfuffer’d  to  boyl  till  itthicken  the  liquor,  the  mafsof 
the  liquor  will  appear  opacons^ud  ting’d  with  the  famé  colour,  but  very 
much  whiten’d,  Thus 
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Thus,  if  you  take  a  picce  of  tranlparent  Glals  that  is  vvell  colour’d,  and 
byheatingit,  and  then  quenching  it  in  Water,  you  flavv  it  ail  over, 
it  will  become  opacous,  and  will  exhibit  thefame  colour  vvith  whichthe 
piece  is  ting’d,  but  fainter  and  vvhiter. 

On,  if  you  take  a  Pipe  of  this  tranfparent  Glals,  and  in  the  flame  of  a 
Lamp  melt  it,  and  then  blow  it  into  very  thin  bubbles,  then  break  tholê 
bubBles,  and  collect  a  good  parcel  of  tholê  laminæ  together  in  a  Paper, 
you  fhall  find  that  a  fmall  thicknels  of  thofe  Plates  will  conftitutean  opa¬ 
cous  body,  and  that  you  may  lèe  through  the  mais  of  Glals  before  it  be 
thus  laminated,  above  four  times  the  thicknels:  And  belides,  they  will 
now  afforda  colour  by  retleûion  as  other  opacous  (as  they  are  call’d) 
colours  will,  but  much  fainter  and  whiter  than  that  of  the  Lump  or  Pipe 
out  of  which  they  were  made. 

Thus  allô, if  you  take  Tutty ,  and  melt  it  witll  any  tranlparent  colour’d 
Glals, it  will  make  it  become  an  opacous  colour’d  lump,  and  to  yieid  a  pa- 
ler  and  whiter  colour  than  the  lump  by  rcfleûion. 

lhe  lame  thing  may  be  donc  by  a  préparation  o {  Antimony,  ashasbeeti 
lhewn  by  the  Learned  Vhyjician ,  Dr'  C.  M.  in  his  Excellent  Oblèrvations 
and  Notes  on  Nery’s  Art  ofGlafs  ;  and  by  this  means  ail  tranlparent  co¬ 
lours  become  opacous ,  or  ammels.  And  though  by  being  ground  they  lole 
very  much  of  their  colour,  growing  much  whiter  by  reafon  of  the  multi¬ 
tude  of  fingle  refleâions  from  their  outward  furface,  as  I  fhcw’d  afore, 
yet  the  lire  that  in  the  nealing  or  melting  re-unites  them,  and  fo  re¬ 
news  thofe  fpuriotis  reflediions,  removes  alfo  tholê  whitenings  of  lhe  co¬ 
lour  tbat  proceed  from  them. 

As  for  the  other  colours  which  Painters  ufe,  which  are  tranfparent, and 
us’d  to  varnifh  over  ail  other  paintintings,  ’tis  well  enough  known  that 
the  laying  on  of  them  thinner  or  thicker,does  very  much  dihttc  or  deepen 
their  colour. 

Painters  Colours  therefore  confifting  mofl  of  them  offolid  particles, 
fo  fmall  that  they  Cannot  be  either  re-united  into  thicker  particles  by 
any  Art  yet  known, and  confequently  cannot  be  deepned  ;  or  divided  in¬ 
to  particles  fo  fmall  as  the  flaw’d  particles  that  exhibit  that  colour,  much 
lels  into  fmaller,  and  confequently  cannot  be  diluted  ;  It  is  neceflàry  that 
they  which  are  to  imitate  ail  kinds  of  colours,  fhould  hâve  as  many  de- 
grees  of  each  colour  as  can  be  procur’d. 

And  to  this  purpofe,  both  Limners  and  Painters  hâve  a  very  great  va- 
riety  both  of  Yellows  and  Blues,  belides  lèverai  other  colour'd  bodies 
that  exhibit  very  compounded  colours,  fuch  as  Greens  and  Purples  ;  and 
others  that  are  compounded  of  lèverai  degrees  of  Yellow,  or  feveral  de- 
greesof  Blue,  fometimes  unmixt,  and  lômetimes  compounded  vvith  lè¬ 
verai  other  colour’d  bodies. 

The  Yellows/ from  the  palelf  to  the  deepelt  Red  or  Scarltt,  which 
has  no  intermixture  of  Blue ,  are  pale  and  dcep  Majlicut,  Orpament , 
Enghjl)  Oker ,  brown  Oker^  Red  Lead ,  and  Vermillon ,  lntrnt  Englijh  Okçry 
and  burnt  brown  Oker ,  which  lait  hâve  .a  mixture  of  dark  or  dirty  parts 
with  them,  &ct 
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Their  Blues  are  feveral  kinds  of  Smalts ,  and  Perdit  ares,  and  Eife,  and 
Vltrantarine ,  and  Induo,  which  laft  has  many  dirty  or  dark  parts  itlter- 
mixt  with  it. 

Their  compounded  colour’d  bodies,  as  Pink.,  and  Fer  digrefe, which  aré 
Greens,  the  one  a  Popingay,  the  other  a  Sea-green  ;  then  £*c,which  is  a 
very  lovely  Purple. 

To  which  may  be  added  their  Black  and  White,  which  they  allb 
ufually  call  Colours,  of  each  of  which  they  hâve  feveral  kinds,  fuch  as 
Botte  Elaclg,  niade  of  Ivory  bnrnt  in  a  clofe  Veflèl,  and  Elue  Black, made 
of  the  fmall  coal  of  Ut  lion,  or  fome  other  Wood  ;  and  Cul/ens  earth, 
which  is  a  kind  of  brown  Black,  &c.  Their  ufual  Whites  are  either  ar- 
tificial  or  natural  White  Lead,  the  laft  of  which  isthe  bel!  they  yethave, 
and  with  the  mixingand  tempering  thefe  colours  together,  are  they  able 
to  make  an  imitation  of  any  colour  /vhatfoever  :  Their  Reds  or  deep 
Yellows,  they  can  dilutc  by  mixing  pale  Yellovvs  with  them,  and  deepen 
their  pale  by  mixing  deeper  with  them;  for  it  is  not  with  Opacous  co¬ 
lours  as  itiswith  tranfparent,  whereby  adding  more  Yellowtoyellow, 
itis  deepned,  butin  opacous  diluted.  They  can  whiten  any  colour  by  mix¬ 
ing  White  with  it,  and  darken  any  colour  by  mixing  Black,  or  ibme  dark 
and  dirty  colour.  And  in  a  word,  mort  of  the  colours,  or  colour’d 
bodies  they  ufë  in  Limning  and  Painting,  are  fùch,  as  though  mixt  with 
any  other  of  their  colours,  they  preferve  their  own  hue,  and  by  being  in 
fuch  very  final  parts  difpers’d  through  the  other  colour'd  bodies,  they 
both,  or  altogether  reprefent  to  the  eye  a  cotnpofitum  of  ail  ;  the  eye  be¬ 
ing  unable,  by  reafon  of  their  fmalnefs,  to  diftinguifh  the  peculiarly  co¬ 
lour’d  particles,  but  reçoives  them  as  one  intire  compofttum:  whereasin 
many  of  thefe,  the  Microfcope  very  eafily  difiinguilhes  each  of  the  com- 
pounding  colours  diftinct,  and  exhibiting  its  own  colour. 

Thus  hâve  I  by  gently  mixing  Vermilion  and  Eife  dry,  produc’d  a  very 
fine  Purple, or  mixt  colour, but  looking  on  it  with  the  Microfcope ,  I  coüld 
eafily  diliinguifh  both  the  Red  and  the  Bitte  particles,  which  did  not  at 
ail  produce  the  Thantafm  of  Purple. 

To  fumm  up  ail  therefore  in  a  word,  1  hâve  not  yet  found  any  folid 
colour'd  body,that  Ihave  yetexamin’d,perfe£tly  opacous  ;  but  thofethat 
are  leafi  tranfparent  are  Metalline  and  Minerai  bodies,  whofe  particles  gé¬ 
néra  lly,  fêeming  either  to  be  very  fmall,  or  very  much  flaw’d,  appear 
for  the  moli  part  opacous ,  though  there  are  very  few  of  them  that  I  hâve 
look’d  on  with  a  Microfcope,  that  hâve  not  very  plainly  or  circumfianti- 
ally  maniféfted  themlelves  tranfparent. 

And  indeed,  there  feemtobefo  few  bodies  in  the  W'orld  that  are  in 
minimfc  opacous,  that  I  think  one  may  make  it  a  t  ational  §>uery,  Whether 
there  be  any  body  abfolutely  thus  opacous  Ç  For  I  doubt  not  at  ail  (and  I 
hâve  taken  notice  of  very  many  circumliances  that  make  me  of  this 
mind)  that  could  we  very  much  improve  the  Microfcope ,  we  might  be 
able  to  fee  ail  thofe  bodies  very  plainly  tranfparent,  which  we  now  are 
fain  onely  to  ghefs  at  by  circumliances.  Nay,  the  Objeél  Glafîès  we 
yet  make  ufe  of  are  fuch,  that  they  make  many  tranfparent  bodie9  ro  the 
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cye,  feem  épatons  through  them, which  if  we  widen  rhe  Apeiture  a  littie 
and  caft  more  lighton  the  objebis,  and  not  charge  the  Glaffcs  fo  deen’ 
will  again  diiclofe  their  tranfparency.  ’ 

Now,  as  for  ail  kinds  of  colours  that  aredillolvable  in  Water,or  other 
liquors,  there  is  nothing  fo  manifeft,  as  that  ail  thofe  ting’d  liquorsare 
tranfparent  ÿ  and  many  of  them  are  capable  of  being  dilkted  and  com- 
pounded  or  mixt  vvith  other  colours,  and  divers  of  them  are  capable  of 
being  very  much  chang’d  and  heightned,  and  fixt  with  feveral  kinds  of 
Saline  menfiruunn.  Others  of  them  upon  compounding,  deftroy  or  vi- 
tiate  each  others  colours,  and  prccipitate,  or  otherwife  very  much  alter 
each  others  tinfture.  In  the  true  ordering  and  dilutïng ,  and  deepning 
and  mixing,  and  fixing  of  each  of  which,  conflits  one  of  the  greateft  my- 
itenes  ot  the  Dvers^of  which  particulars,becaufe  our  Micrafcope  alfords 
us  very  littie  information,!  fhall  add  nothing  more  at  prefènt  5  but  onely 
that  with  a  very  fevv  tin&ures  order’d  and'mixt  after  certain  ways,  too 
long  to  be  here  fet  down,  I  hâve  been  ableto  makean  appearance  ofall 
the  various  colours  imaginable,  without  at  ail  ufing  the  help  of  s  ait  s,  or 
Saline  nsenfiruums  to  vary  them. 

As  for  the  mutation  of  Colours  by  Saline  nsenfiruums ,  they  hâve  al- 
ready  been  fo  fully  and  excellently  handled  by  the  lately  mention’d  In¬ 
comparable  Authaur.that  I  can  add  nothing, but  that  of  a  multitude  of  tri¬ 
als  that  Imade,  Ihave  found  them  exaûly  to  agréé  withhisRuIes  and 
Théories  ;  and  though  there  may  be  infinité  inffances,  yet  may  they  be 
reduc  d  under  a  few  Heads,  and  compris  d  within  a  very  few  Rules.  And 
generally  I  find,  that  Saline  menfiruums  are  moft  operative  upon  thofè 
colours  that  are  Purple,  or  hâve  fome  degree  of  Purple  in  them,  and  up- 
on  the  other  colours  much  lefs.  The  jpurious  pulfes  that  compofe  which, 
being  (as  I  formerly  jnoted)  fo  very  neer  the  middle  between  the  true 
ones,  that  a  fmall  variation  throws  them  both  to  one  fide,  or  both  to  the 
other,  and  lo  confequently  muft  make  a  vaft  mutation  in  the  formerly  ap- 
pearing  Colour. 


Obferv  .XI.  ^/"Figures  obferv  d  in  fmall  S  and. 

S  And  generally  feems  to  be  nothing  elfe  but  exceeding  fmall  Pebbles, 
or  at  leaft  fome  very  fmall  parcels  of  a  bigger  ftone  5  the  whiter  kind. 
feems  through  the  Microjcope  to  confift  of  fmall  tranfparent  pièces  of  fome 
pellucid  body,  eachof  them  looking  much  like  apieceof  Aluns  ^  or  Sait 
Gc«t;and  this  kind  of  Sand  is  angled  for  the  moft  part  irregularly, without 
any  certain  fhape,and  the  granules  of  it  are  for  .the  moft  part  flaw'd,  though 
amongft  many  of  them  it  is  not  difficult  to  find  fome  that  are  perfeftly 
pellucid ,  like  a  piece  of  clearCryftal,  and  divers  likewife  moft  curioufly 
fhap’d,  much  after  the  manner  of  the  bigger  Stiriæ  o{  Cryftal,  or  like  the 
fmall  Diamants  I  obferv  d  in  certain  Flints,  of  which  I  fhall  by  and  by  re¬ 
late  5  which  laft  particnlar  feems  to  argue,  that  this  kindof  Sand  is  not 
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made  by  the  comminution  of  greater  tranfparatt  Cryftaline  bodies,  but 
by  the  concrétion  or  coagulation  of  Water,or  fome  other  fluid  body. 

There  are  other  kinds  of  courfer  Sands,  which  are  browner,  and  hâve 
their  particles  much  bigger  5  thefe,  view'd  with  a  Microfcope ,  feem  much 
courfer  and  more  opacous  fubftances,and  moft  ofthem  are  offome  irregu- 
larly  rounded.  Figures;  and  though  they  feem  not  fo  opacous  as  to  the 
naked  eye,  y  et  they  feem  very  foui  and  cloudy,  but  neither  do  thefe  want 
curioufly  tranfparent,  no  more  than  they  do  regularly  figur'd  and  well 
colour'd  particles,  as  I  hâve  often  found. 

There  are  multitudes  of  other  kinds  of  Sands,  which  in  many  particu- 
lars,plainly  enough  difcoverable  by  the  Microfcope, àiffei  both  from  thefe 
laft  mention’d  kinds  of  Sands,  and  from  one  another  :  there  feeming  to  be 
asgreat  variety  of  Sands, as  there  isofStones.  And  as  amongft  Stones  fome 
are  call’d  precious  from  their  exccllency,  fo  alfo  are  there  Sands  which 
deferve  the  famé  Epithite  for  their  beauty  ;  for  viewing  a  fmall  parcel  of 
Eajl-India  Sand  (which  was  given  me  by  my  highly  honoured  friend,  Mr. 
Daniel  ColtvaU )  and,  fince  that,  another  parcel,  much  of  the  famé  ktnd, 
I  found  feveral  of  them,  both  very  tranfparent  like  precious  Stones,  and 
regularly  figur'd  like  Cryftal,  Cornijb  Diamants,  fome  Rubies,  &c.  and 
alto  ting’d  with  very  livelyand  deepcolours,  like  Rubys,Saphyrs ,  Eme- 
ralds ,  Scc.  Thefe  kinds  of  granuls  I  hâve  often  found  alfo  in  Englijh  Sand. 
And  ’tis  eafieto  make  fuch  a  counterfeit  Sand  with  deeply  ting'd  Glafs, 
Enamcls  and  Painters  colours. 

It  were  endlcfsto  defcribe  the  multitudes  of  Figures  I  hâve  met  with 
in  thefe  kind  of  minute  bodies,  fuch  as  Sphericalfival, Pyramidal,  Conical, 
Trifmatical ,  of  each  of  which  kinds  I  hâve  taken  notice. 

But  amongfl  many  others,  I  met  with  none  more  obfervable  than  th’w 
pretty  Shell  (defcribed  in  the  Figure  X.  of  the  fifth  Scheme)  which, 
though  as  it  was  lighton  by  chance,  deferv  d  to  hâve  been  omitted  (I 
being  unable  to  direct  any  one  to  find  the  like)  y  et  for  its  rarity  was  it  not 
inconliderable,  efpecially  upon  the  account  of  the  inhumation  it  may 
afford  us.  For  by  it  we  hâve  a  very  good  inftance  of  the  curiofity  of  Na¬ 
ture  in  another  kind  of  Animais  which  are  remov  d,  by  reafon  of  their 
minutenefsjbeyond  the  reach  ofour  eyes;  fo  that  as  there  are  lèverai  lorts 
of  Infefts,  as  Mites,  and  others, fo  fmall  as  not  yet  to  hâve  had  any  names  ; 
(fome  of  which  I  (hall  afterwards  defcribe)  and  fmall  Filhes,  asLeeches 
in  Vineger;  and  fmal  vegetables,  as  Mois,  and  Rofe-Leave-plants  ;  and 
fmall  Mufhroms,  asmould:  foare  there,  it  feems,  fmall  Snel-fifh  like- 
wife,  Nature  fhewing  her  curiofity  in  every  Tribc  of  Animais ,  Vege¬ 
tables ,  and  Minerais. 

I  was  trying  feveral  fmall  and  fingle  Magnifying  Glaflès,  and  cafually 
viewing  a  parcel  of white  Sand,when  I  perceiv  d  one  of  the  grains  exaûly 
fhap’d  and  wreath'd  like  a  Shell,  but  endeavouring  to  diftinguifh  it  with 
my  naked  eye,it  was  fo  very  fmall, that  I  was  fain  again  to  make  ufe  ofthe 
Glafs  to  find  it;  then,whileft  I  thuslook'don  it,  with  a  Pin  I  feparatedall 
the  refl  ofthe  granules  ofSand,and  found  it  afterwards  to  appear  to  the 
naked  eye  ap  excccding  fmall  white  fpot,  no  bigger  than  the  point  of  a 
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Pin.  Afterwards  I  view’d  it  every  way  with  a  better  Microfcope, and  found 
itonboth  (ides,  and  edge-ways,  to  refemble  the  Shell  of  a  fmall  Watér- 
Snai!  with  a  flat  fpiral  Shell  :  it  had  twelve  wreathings,  a, b,  c,  d,  e ,  Sic. 
ail  very  proportionably  growing  one  lefs  than  another  tovvard  the 
middleor  centerofthe  Shell,  wherc  there  wasa  very  fmall  round  white 
(pot.  I  could  not  certainly  dilcover  whether  the  Shell  were  hollow  or 
not, but  it  feem’d  fill’d  with  fomewhat,  and  tis  probable  that  it  might 
be  petrify  d  as  otherlargerShels  often  are,  fuch  as  are  mention  d  in  the 
feventeenth  Olfervation. 


Obferv.  XII.  Of  Gravel  in  Urine. 

IHave  often  oblèrv’d  the  Sand  or  Gravel  of  Urine,  which  lêems  to  be 
a  tartareous  fubflance,  generated  ont  of  a  Saline  and  a  terrejinal  lùb- 
ftance  cryflallirld  together,  in  the  forni  of  Tartar ,  fometimes  (ticking  to 
the  (ides  of  the  Vrinal ;  but  for  the  moft  part  finking  to  the  bottom,  and 
there  lying in  the  form  of  coorfe common  Sand;  thelè,  through  the  Mi- 
crofcope, zppearto  bea  company  of  fmall  bodies.partly  tranfparent,  and 
partly  opacous ,  fome  White,  fome  Yellovv,  fome  Red,  others  of  more 
brown  and  dulkie  colours. 

The  Figure  ofthem  is  for  the  moft  part  flat,  in  the  manner  of  Slats,  or 
fuch  likeplated  Stones,that  is,each  ofthem  feemto  bemade  up  of  fcve- 
ral  other  thinner  Plates,  much  like  Mnfiovie  Glafs,or  Englifh  Sparryo  the 
laft  of  which,  the  white  plated  Gravel  lêems  mol!  likely  ;  for  they  feem 
not onelyplated  like  that,  but  thcir  lîdes  fhap’d  allô  into  Rhombs,Rhom- 
boeids,  and  fometimes  into  Réel  angles  and  Jquares.'ïhen  bignels  and  Figure 
may  be  lèen  in  the  fécond  Figure  of  the  fixth  fVa/p,which  reprefents  about 
a  dozen  of  them  lying  upon  a  plate  ABC  D,fome  of  which,  as  a,  b ,  r,  d , 
feem’d  more  regularthan  the  reft,  and  e.  which  was  a  fmall  one,  itick- 
ingon  the  top  of  another,  was  a  perfeift  Rhomboeid  on  the  top,  and  had 
four  ReEtangular  fides. 

The  line  E  which  was  the  meafureof  the  Aücrofcope ,  is  A  partof  an 
Englijh  Inch,  fo  that  the  grcateft  bredth  of  any  of  them,  exeeeded  not 
As  part  of  an  Inch. 

Putting  thelè  into  feveral  liquors,  I  found  Oyl  of  Vitriol,  Spirit  of 
Vrine, and  feveral  other  Saline  mcnjlrnums  to  diflolve  them;  and  the  firft 
ofthefe  in  lefs  than  a  minute  without  Ebullition. jNztcrymà  fèveral  other 
liquors,  had  no  fudden  operation  upon  them.  This  I  mention,  becaufe 
tholè  liquors  that  diflolve  them, firft  make  them  very  white,  not  vitiatinç , 
but  rather  reûifying  their  Figure,  and  thereby  make  themafford  a  very 
pretty  objeft  for  the  Microfcope. 

How  great  an  advantage  it  would  be  to  fuch  as  are  troubled  with  the 
Stone,  to  find  fome  menfruum  that  might  diflolve  them  without  hurting 
the  Biadder,is  eafily  imagind,  fince  fome  injections  rrrade  of  fuch  bodies 
might  likewife  dfifiblve  the  ftone.  which  fcems  mueh  of  the  famé  nature. 
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Itmay  therefore,  perhaps,  bc  worthy  fome  Phylîcians  enquiry,  whether 
there  may  not  be  fomething  mixt  with  the  Urine  in  which  the  Gravel 
orStonelies,  which  may  again  make  it  diflblve  it,  the  firftof  which  feems 
by  it’s  regular  Figures  to  hâve  been  fometimes  Cryflallizl  dont  of  it.  For 
whether  this  Cryjlallization  be  made  in  the  manner  as  Alum,  Peter^&cc.  are 
cryjlallized  out  ofa  cooling  liquor,  in  which,  by  boyling  they  hâve  been 
dilfolv’d  j  or  whether  it  be  made  in  the  manner  of  Tartarum  Vitriolatum , 
that  is,  by  the  Coalition  of  an  acid  and  a  Sulphureous  lubflance,  it  feems 
not  impoffible,but  that  the  liquor  it  lies  in, may  be  again  made  a  diffolvent 
ofit.  But  leaving  thelè  inquiries  to  Phyhcians  or  Chymifts,  to  whom 
it  doesmore  properly  belong,  I  (hall  proceed. 


Oblcrv.  XIII.  Of  the  fmall  Diamants,  or  Sparks  in  Flints. 

CHancing  to  break  a  Flint  flone  in  pièces,  I  found  within  it  a  certain 
cavity  ail  crufled  over  with  a  very  pretty  candied  fublfance,  fome 
of  the  parts  of  which,  uponchanging  the  poflure  of  the  Stone,  inrefpeèi: 
ofthe  Incident  light,  exhibited  a  numberof  fmall,  but  very  vivid  re- 
fleftions;  and  having  made  ufe  ofmy  Aticrofcope ,  1  could  perceivethe 
whole  lurface  of  that  cavity  to  be  ail  befet  with  a  multitude  of  little 
Cryjlaline  or  Adamantine  bodies,  fo  curioufly  lhap’d,  that  it  aftorded  a 
not  unpleafing  objeÛ. 

Having  confidered  thofe  vivid  repercujjions  of  light,I  found  them  to  be 
made  partly  from  the  plain  external  furface  of  thelè  regularly  figured 
bodies  (which  afforded  the  vivid  refieâions)  and  partly  to  be  made 
from  within  the  fomewhat  pe//iicid  body,  that  is,£rom  fome  furface  of  the 
body,oppo(ite  to  that  fuperficies  of  it  which  was  next  the  eye. 

And  becaufe  thefe  bodies  were  fo  fmall,  that  I  could  not  well  corne  to 
make  Experiments  and  Examinations  of  them,  I  provided  me  lèverai 
Imall  jîiria  of  Cryflals  or  Diamants,  found  in  great  quantifies  in  Corn- 
■a ail. and  are  therefore  commonly  called  Cornijh  Diamants  :  thelè  being 
very  pellucid ,  and  growing  in  a  hollow  cavity  of  a  Rock  (as  I  hâve  been 
lèverai  timesinformed  by  thefe  that  hâve  obferv'dthem)  much  afterthe 
lame  manner  as  thefe  do  in  the  Flint  ^  and  having  befidestheiroutward 
lurface  very  regularly  lhap’d,  retaining  very  near  the  famé  Figures  with 
fome  of  thofe  I  obferv’d  in  the  other,  became  a  convenient  help  to  me  for 
the  Examination  ofthe  proprieties  of  thofe  kindsof  bodies. 

And  firlî:  for  the  Refleftions  ;  in  thefe  I  found  it  very  oblervable,  That 
the  brightell  refieftions  of  light  proceeded  from  within  the  pellucid  body 
that  is,  that  the  Rays  admitted  through  the  pellucid  fubltance  in  their 
^etting  out  on  theoppolïte  (ide,  were  by  the  contiguous  and  llrongre- 
Beûing  furface  of  the  Air  very  vividly  refleèted,  fo  that  more  Rays  were 
reflefted  to  the  eye  by  this  furface,  though  the  Ray  in  entring  and  gettir.g 
outof  the  Cryllal  had  futfer’da  double  refraâion,  than  there  were  from 
the  outward  lurface  of  the  Glafs  where  the  Ray  had  fuffer ’d  no  reflraûion 
at  ail.  And 
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And  that  this  was  the  furface  of  the  Air  that  gave  fo  vivid  a  re-percuf- 
Jion  I  try’d  by  this  means.  I  iunk  half  of  a  fliria  in  Water,  fo  that  Only 
Water  was  contiguous  to  the  under  furface;,  and  tlien  the  internai  re- 
fleûion  was  fo  exceedingly  ftint,  that  it  was  fcarce  difcernable.  Again, 
I  try’d  to  alter  this  vivid  refieôion  by  keeping  off  the  Air,  with  a  body 
not  fluid,  and  that  was  by  rubbing  and  holding  my  finger  very  hara 
againff  the  under  furface,  fo  as  in  niany  places  the  pulp  of  my  finger  did 
touch  the  Glafs,  without  any  interjacent  air  between ;  then  obferving  the 
retieftion,  I  found,that  wherefoever  my  linger  or  fkin  toucht  the  furface, 
front  that  part  there  was  no  refleftion,  but  in  the  littlc  furrows  or  creafos 
ofmy  fkin,  where  there  remain’d  little  fmall  fines  of  air,from  them  was 
return’d  a  very  vivid  reflection  as  before.  I  try’d  further,by  making  the 
furface  of  very  pure  Quickfïlver  to  be  contiguous  to  the  under  furface 
of  this pellucid  body,  and  then  the  rerieûion  front  that  was  fo  exceeding¬ 
ly  more  vivid  than  front  the  air,  as  the  refieftion  from  air  was  than 
the  refleftion  from  the  Water;  from  ail  which  trials  I  plainly  fâw,  that 
the  flrong  refleûing  air  was  the  caufe  of  this  Vhienomenoh. 

And  this  agréés  very  well  with  the  Hypetbejis  of  light  and  rd/ncidbo- 
dies  which  I  hâve  mention’d  in  the  defcription  of  Mufcovy-glaf  ;  for  we 
there  fuppofe  Glafs  to  be  a  medium,  which  does  lefs  refift  the  pulfe  of  light, 
and  confequently,that  moft  of  the  Rays  incident  on  it  enter  into  it,and  are 
refraûed  towardsthe  perpendicular  ;  whereas  the  air  I  fuppofe  to  be  a 
body  that  does  more  refift  it,  and  confequently  more  are  re-percufs'd  then 
do  enter  it  :  the  famé  kind  of  trials  hâve  I  made,  with  Cryjlal/itie  Glafo 
with  drops  of  fluid  bodies,  and  feveral  other  ways,which  do  ail  feem  to 
agréé  very  exaftly  with  this  iheory.  So  that  from  this  Principle  well  efta- 
blifh’d,  we  may  deduce  feverall  Corollaries  not  unworthy  obfervation. 

And  the  firftis,  that  it  plainly  appears  by  this,  that  the  production  of 
the  Rainbowis  asmuch  to  be  afcribed  to  the  refieftion  of  the  concave 
furface  of  the  air,  as  to  the  refradlion  of  the  Clolmlar  drops  :  this  will  be 
evidently  manifefl  by  thefe  Experiments,  if  you  foliate  that  part  of  a 
Glafs-ball  that  is  to  refleâ  an  /rzr,  as  in  the  Cartefub  Experiment,  above 
mention’d,  the  refiedtions  will  beabundantly  more  fïrong,  and  the  co- 
lours  more  vivid  :  and  if  that  part  of  the  furface  be  touch’d  with  Watet, 
fcarce  affords  any  fenfible  colour  at  ail. 

Next  we  learn,  that  the  great  reafon  why  pellucid  bodies  beaten  fmall 
are  white,  is  from  the  multitude  of  refleftions,  not  from  the  particles  of 
the  body,  but  from  the  cextiguoiis  furface  of  the  air.  And  this  is  evident¬ 
ly  manifeffed,  byfilling  the  Interjlitia  of  thofe  powder’d  bodies  ivith 
Water,  whereby  their  whitenefs  prefently  difappears.  From  the  famé 
reafon  proceeds  the  whitenefs  ofmany  kinds  of  Safids,  which  in  the  Mi- 
crofcope  appear  to  be  made  up  of  a  multitude  of  littl epel/ucid  bodies, 
whofe  brightefi:  refiedtions  may  by  the  Microfcope  be  plainly  perceiv'd 
to  corne  from  their  internai  lurfaces  ;  and  much  of  the  whitenefs  of  it  may 
be  deftroy’d  by  the  afiufion  of  fair-  Water  to  be  contiguous  to  thofe 
furfaces. 

The  whitenefs  alfo  of  froth,  is  for  the  moft  part  to  be  afcribed  to  the 
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refleftion  of  the  light  from  the  furface  of  the  air  within  the  Bubbles,and 
very  little  to  the  rcflef  tion  from  the  furface  of  the  Water  it  felf:  for  this 
laft  refleûion  does  not  return  a  quarter  fo  many  Rays,  as  that  which  is 
made  from  the  furface  of  the  air, as  I  hâve  certainly  found  by  a  multitude 
of  ObferVations  and  Experiments. 

The  vvhitenefs  of  Linnen ,  Paper,  Silk,_,  Sec.  proceeds  much  from  the 
famé  reafon,  as  the  Microscope  will  eafily  difeover  5  for  the  Paper  is  made 
up  of  an  abundance  of  pellucid  bodies,  which  alîbtd  a  very  plentifull  re- 
fieûion  from  within,  that  is,  from  the  concave  furface  of  the  aircontigu- 
ous  to  its  component  particles  ;  wherefore  by  the  affufion  ofWaterf  Oyl, 
TalloWjTurpentine^c.'all  thofe  reflections  are  made  more  faint.and  the 
beams  of  light  are  fuffer’d  to  trajeû  8c  run  through  the  Paper  more  freely. 

Hence  further  we  may  learn  the  reafon  of  the  whitenels  of  many  bo¬ 
dies,  and  by  what  means  they  may  be  in  part  mad e.  pellucid:  As  white 
Marble  for  inftance,  for  this  body  is  compofed  of  a  pellucid  body  ex- 
ceedingly  flaw’d,  that  is,  there  are  abundance  of  thin,  and  very  fine 
cracks  or  chinks  amongft  the  multitude  of  particles  of  the  body, that  con- 
tain  in  them  fmall  parcels  of  air, which  do  fo  re-pereuf  and  drive  back  the 
penetrating  beams,  that  they  cannot  enter  very  deep  within  that  body, 
which  the  Microfcope  does  plainly  inform  us  to  be  made  up  of  a  Congeries 
of  pellucid  particles.  And  I  further  found  it  fomewhat  more  evidently  by 
fome  attempts  I  made  towards  the  making  tranfparent  Marble,  for  by 
heating  the  Stone  a  little,  and  foaking  it  in  Oyl,  Turpentine,  Oyl  of  Tur- 
pentine,dv,  I  found  that  I  was  able  to  lèe  much  deeper  into  the  body  of 
Marble  then  before  -,  and  one  trial,  which  was  not  with  an  unfruous  fub- 
flance,fucceeded  better  than  the  reft,  of  which,  when  I  hâve  a  better  op- 
portunity,  I  fhall  make  further  trial.  • 

This  alfo  gives  us  a  probable  reafon  of  the  fo  much  admired  Vhœtto- 
ntena  of  the  Oculus  Mutidi,  an  Oval  ftone,  which  commonly  looks  like 
white  Alabafter,  butbeing  laid  a  certain  time  in  Water,  it  grows pellucid, 
and  tranfparent,  and  being  fuffer’d  to  lie  again  dry,  it  by  degrees  lofes 
that  tranfparency,  and  becomes  white  as  before.  For  the  Stone  being  of 
a  hollovv  fpongie  nature,  has  in  the  firft  and  laft  of  thelè  appearances,  ail 
thofe  pores  fill’d  with  the  obtunding  and  refleftingair$  whereas  in  the 
fécond,  ail  thofe  pores  are  fill’d  with  a  medium  that  has  much  the  famé 
refraûion  with  the  particles  of  the  Stone,  and  therefore  thofe  two  being 
contiguous,  make,as’twere,  one  conUmted  medium,  of  which  more  is  faid 
in  the  15 .Obfervation. 

There  area  multitude  ofother  Phœnomcna, that  are  produc’d  from  this 
famé  Principle,|whichasithasnot  been  taken  notice  of  by  any  yet  that  I 
know,  fo  I  think,  upon  more  diligent  obfervation,  will  it  not  be  found  the 
leaft  confiderable.  But  I  hâve  here  onely  time  to  hint  Hypothefes,  and  not 
to  profeeute  them  fo  fully  as  I  could  wifh  ;  many  of  them  having  a  vaft 
extent  in  the  produftion  of  a  multitude  oïrhœnomena,  which  hâve  been 
by  others,either  not  attempted  to  be  explain’d,or  elfe  attributedtofome 
other  caufe  than  what  I  hâve  afiign'd,  and  perhaps  than  the  righr;  and 
therefore  I  fhall  leave  this  to  the  profecution  of  fuch  as  hâve  more  leifure  : 

onely 
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onely  before  I  leave  it,  I  muft  not  pretermit  to  hint,  that  by  this  Prin- 
ciple,  multitudes  of  the  Fhœnomena  of  the  air, as  about  Mifls,  Cloucls,  Me- 
teors,  Haloesfitc.  are  moft  plainly  and  (perhaps)  truly  explicable;  multi¬ 
tudes  alfo  of  the  Thætiomena  in  colour’d  bodies,  as  liquors,  &c.  are  de- 
ducible  from  it. 

And  from  this  I  fhall  proceed  to  a  fécond  confiderable  Thœnomcnon 
which  thefe  Diamants  exhibit,  and  that  is  the  regularity  of  their  Figure, 
which  is  a  propriety  not  lels  general  than  the  former  ;  It  comprifing  with- 
in  its  extent,  ail  kinds  of  Metals ,  ail  kinds  of  Minerais,, moft  Frecious  floues, 
ail  kinds  of  Salts, multitudes  of  Earths, and  almoft  ail  kinds  of fluid  bodies. 
And  this  is  another  propiety,  which,  though  a  little  fuperficially  taken 
notice’of  by  fome,  ha  s  not,  that  I  know,  been  fo  much  as  attempted  to 
be  explicated  by  any. 

This  propriety  of  bodies, as  I  think  it  the  moft  Worthy,  and  next  in  or- 
der  to  be  confider’d  after  the  contemplation  of  the  Globulnr  Figure,  fo 
hâve  I  long  had  a  defire  as  wel  as  a  détermination  to  hâve  profecuted  it  ifl 
had  had  an  opportunity,having  long  hnce  propos’d  to  my  felfthe  method 
ofmyenquiry  thercin,  itcontaining  ail  the  allurements  that  I  think  any 
enquiry  is  capable  of  :  For,firft  I  take  it  to  proceed  from  the  moft  fimple 
principle  that  any  kind  of  form  can  corne  from,  next  the  Globular,  which 
was therefore  the  firft I fet upon,  and  what  I  hâve  therein  perforrnd,  I 
leave  the  Judicious  Reader  to  détermine.  For  as  that  form  proceeded 
from  a  propiety  of  fluid  bodies,  which  I  hâve  call’d  Congruity ,  or  Incon- 
gruity  ;  fo  I  think,  had  I  time  and  opportunity,  I  could  make  probable, 
that  ail  thefe  regular  Figures  that  are  fo  confpicuouüy  varions  and  curi¬ 
ons,  and  do  fo  adorn  and  beautifie  fuch  multitudes  of  bodies,  as  I  hâve 
above  hinted,arife  onely  from  three  or  four  fevcral  pofitions  or  poftures 
of  Globular  particles,and  thofe  the  moft  plain,obvious,  and  neceflàry  con- 
junftions  of  fuch  fïgur’d  particles  that  are  poffible,  fo  that  fuppoling  fuch 
and  fuch  plain  and  obvious  caufes  concurring  the  coagnlating  particles 
muft  neceflàrily  compofe  a  body  of  fuch  a  determinate  regular  Figure, 
and  no  other  ;  and  this  with  as  much  necefîity  and  obvioulnefs  as  a  fluid 
body  encompaft  with  a  Heterogeneous  fluid  muft  be  protruded  into  a 
Spherule  or  Globe.  And  this  Ihave  ad  ocnlurn  demonftated  with  a  com¬ 
pany  of  bullets,and  fome  few  other  very  fimple  bodies  ;  fo  that  there  was 
not  any  regular  Figure, which  I  hâve  hitherto  met  withall,  of  any  of  thofe 
bodies  that  I  hâve  above  named,  that  I  could  not  with  the  compofition  of 
bullets  or  globules,  and  one  or  two  other  bodies,  imitate,  even  almoft 
by  fhaking  them  together.  And  thus  for  inftance  may  we  find  that  the 
Globular  bullets  will  of themfelves,if  put  on  an  inclining  plaimfo  that  they 
mayrun  together,  naturally  run  into  a  triangular  order,  compofingall 
the  variety  of  figures  that  can  be  imagin’d  to  be  made  out  of  équilatéral 
triangles  ;  and  fuch  will  you  find, upon  trial, ail  the  furfaces  of  Alum  to  be 
compos’d  of  :  For  three  bullets  lying  on  a  plain,  as  clofe  to  one  another  as 
they  can  compofe  an  œquilatero-triangular  form,  as  in  A  in  the  j.Scbeme. 
If  a  fourth  be  joyn’d  to  them  on  either  fide  as  clofely  as  it  can,  they  four 
compofe  the  moft  regular  Rhombus  confifting  of  two  «qui  latéral  triangles , 
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as  B.  If  a  fifth  be  joyn’d  to  them  on  eitherfide  in  asclofe  a  pofition  asit 
can,  whichisthe  propriety  of  thc  'I'extnre, it  makes  a  Trapez ium,  or  four- 
fided  Figure,  two  of  wholc  angles  are  1 20.  and  two  60.  degrees,  as  C. 
If  a  fixth  be  added,  as  before,  either  it  makesan  équilatéral  triangle, as  D, 
or  a  Rhomboeid,  as  E,or  an  Hex-angular  Figure,  as  F,  which  iscom- 
pos'd  of  two  priniary  Rhombes.  If  a  feventh  be  added,  it  makes  either 
an  eequilatero-hexagonal  Figure ,  as  G ,  or  fome  kind  of  fix-fided  Fi¬ 
gure,  as  H,  or  I.  And  though  there  be  neverfo  many  placed  together, 
they  may  be  rang’dinto  fome  of  thefe  lately  mentioned  Figures,  ail  thc 
angles  of  which  will  be  either  60.  degrees,  or  120.  as  the  figure  K. 
vvhich  is  an  tequiangular  hexagonal  Figure  is  compounded  of  1 2.  Globules , 
or  may  be  of  2 5,  or  27, or  36,  or  42,^.  and  by  thefe  kinds  of  texture, 
or  pofition  of  globular  bodies,may  you  find  out  ail  the  variety  of  regular 
lhapes,  into  which  the  fmooth  furfaces  of  Alum  are  form’d,  as  upon  ex¬ 
amination  any  one  may  eafily  find  ;  nor  does  it  hold  only  in  luperficies,but 
infolidity  alfo.forit’sobviousthat  a  fourth  Globule  laid  upon  the  thirdin 
this  texture,  compofes  a  regular  Tetrahedron,  which  is  a  very  ulüal  Figure 
of  the  Cryjlals  of  Aluni.  And  (to  haften)  there  is  no  one  Figure  into  which 
Aluni  is  oblerv  d  to  be  cryltallized,  but  may  by  this  texture  of  Globules 
be  imitated,  and  by  no  other. 

I  could  inftance  alfo  in  the  Figure  of  Sea-falt, and  Sal-gem, that  it  is  com- 
pos'd  of  a  texture  of  Globules,  placed  in  a  cubical  form,  as  L,  and  that  ail 
the  Figures  ofthofe  Saks  may  be  imitated  by  this  texture  of  Globules, and 
by  no  other  whatfoever.  And  that  the  forms  of  Vitriol  and  of  S'alt-Peter, 
as  alfo  of  Cryftal.Hore-froU,  Sec.  are  compounded  of  thefe  two  textures, 
but  modulated  by  certain  proprieties  :  But  I  hâve  not  here  time  to  in- 
fift  upon,  as  I  hâve  not  neither  to  thew  by  what  means  Globules  corne  to 
be  thuscontext,  and  what  thofe  Globules  arc,  and  many  other  particulars 
requifite  to  a  full  and  intelligible  explication  of  this  propriety  of  bodies. 
Nor  hâve  I  hitherto  found  indeed  an  opportunity  of  profecuting  thein- 
quiry  fo  farr  as  I  defign  d  ;  nor  do  I  know  when  I  may,  it  requiring  abun- 
dance  of  time,  and  a  great  deal  of  affiftancc  to  go  through  with  what  I 
defign’d;  the modelof which was this: 

Firft,to  get  as  exaâ  and  full  a  colleâion  as  I  could,  of  ail  the  differing 
kinds  ofGeometricalfigur’d  bodies,  fome  three  or  four  feveral  bodies  of 
each  kind. 

Secondly,  with  them  to  get  as  exad  a  Hiftory  as  poflïbly  I  could  learn 
of  their  places  of  Génération  or  finding,  and  to  enquire  after  as  many 
circumftances  that  tended  to  the  Illuftrating  of  this  Enquiry,  as  pcffibly 
I  could  obferve. 

Thirdly,  to  make  as  many  trials  as  upon  expérience  I  could  find  re¬ 
quifite, in  Diiiolutions  and  Coagulations  of  feveral  cryüallizing  Saks  y  for 
the  needfùll  inftruûion  and  information  in  this  Enquiry. 

Fourthly,  to  make  feveral  trials  on  divers  other  bodies,  as  Metals, 
Minerais,  and  Stoncs,  by  diifolving  them  in  feveral  Atenjlruums,  and 
cryftalizing  them,  to  fee  what  Figures  would  arile  front  thofe  lèverai 
Çon/pofitunn. 

Fifthly, 
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Fitfthly,  to  make  Compofitions  and  Coagulations  of  feveral  Salts  to- 
gether  into  the  famé  mais,  to  obferve  of  vvhat  Figure  the  produit  of 
them  would  be;  and  in  ail,  to  note  as  many  circumftances  as  I  fhould 
judge  conducive  to  my  Enquiry. 

.  Sixthly,  to  enquire  the  clofènefi  or  rarity  of  the  texture  of  thefe  bo- 
dies,  by  examining  their  gravity,  and  their  refraftion,  &c. 

Seventhly,  to  enquire  particularly  what  operations  the  fire  has  upon 
feveral  kinds  of  Salts,  what  changes  it  câufes  in  their  Figures,  Textures 
or  Energies. 

Eighthly,  to  examine  their  manner  of  diffolution,  or  a&ing  upon  thofe 
bodies  difloluble  in  them  ;  The  texture  of  thofe  bodies  before  and  after 
theprocefs.  And  thisforthe  Hiftory. 

Next  for  the  Solution,  To  haveexamin’d  by  what,  and  how  many 
means,  fuch  and  fuch  Figures,  avions  and  effets  could  be  produc  cl 
poffiblyi 

And  laftly,  from  ail  circumftances  weJl  weigh’d,  I  fliould  hâve  endea- 
voured  to  hâve  lhewn  which  of  them  was  moft  likely,  and  (if  the  infor- 

mationsby  thefe  Enquiries  would  hâve  born  it)  to  hâve  demonftrated 
which  of  them  it  muft  be,  and  was. 

But  to  proceed,  As  Ibelieve  it  nextto  the  Globular  the  moft  fimple; 
fo  do  ï,  in  the  fécond  place,  judge  it  not  lefs  pleafant  ;  for  that  which 
makes  an  Enquiry  pleafant,  are,  firft  a  noble  Inventnm  that  promîtes  to 
crown  the  fuccefsfull  endeavour  ;  and  fuch  muft  certainly  the  knowledge 
of  the  efficient  and  concurrent  caufes  of  ail  thefe  curious  Geometrical 
Figures  be, which  has  made  the  Philofophers  hitherto  to  conclude  nature 
in  thefe  things  to  play  the  Geometrician,  according  to  that  faying  of 
Plato,  o  ©;)<  yta'jjf».  Or  next,  a  great  variety  of  matter  in  the  Enqui- 
ry  5  and  here  we  mcet  with  nothiDg  lefs  than  the  llduthen/aticks  of  nature^ 
having  every  day  a  new  Figure  to  contemplateur  a  variation  of  the  famé 
inanother  body, 

Which  do  a  fiord  us  a  third  thing,  which  will  yet  more  (weeten  the  En- 
quiry,and  that  is,a  multitude  ol  intormation  5  we  are  not  fo  much  to  grope 
in  the  dark,  as  in  moft:  other  Enquiries,  where  the  Inventum  is  great  ;  for 
having  foch  a  multitude  ofinftances  to  compare,  and  fuch  eafie  ways  of 
generating,or  compounding  and  of  deftroying  the  form,as  in  the  Solution 
and  Cryfldllization  of  Salts,  we  cannot  but  learn  plentifull  information  to 
proceed  by.  And  this  will  further  appear  from  the  univerlality  of  the 
Principle  which  Nature  has  made  ufe  of  almollinall  inanimate  bodies. 
And  therefore,  as  the  contemplation  of  them  ail  conducestotheknow- 
ledgof  any  one  ;  fo  from  a  Scientihcal  knowledge  of  any  one  does  follow 
the  fatne  of  ail,  and  every  one. 

And  fourthly,  for  the  ufefulnels  ofthis  knowledge,  when  acquir’d, 
certainly  none  can  doubt,  that  confiders  that  it  caries  us  a  ftep  for- 
ward  into  the  Labirinth  of  Nature,  in  the  right  Way  towardsthe  end 
We  propofe  our  felves  in  ail  Philofophical  EnquirieS:  So  that  know- 
ing  what  is  the  form  of  Inanimate  or  Minerai  bodies,  we  (hall  be  the 
betterable  to  proceed  in  our  next  Enquiry  after  the  forms  of  Végéta¬ 
tive 
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tive  bodies  ;  and  laft  of  ail,  of  Animate  ones,  that  feeming  to  be  the 
hieheft  ftep  of  natural  knowledge  that  the  mind  of  man  is  capable  of. 


Obferv.  XIV.  Of  feveral  kindes  of  frozen  Figures. 

IHave  very  often  in  a  Morning,  when  there  has  been  a  great  hoar-frojl , 
with  an  indifferently  magnifying  Microfiope,  obferv’d  the  fmall  Stiriye, 
or  Cryflalline  beard,  which  then  ufually  covers  the  face  of  moft  bodies 
that  lie  open  to  the  cold  air,  and  found  them  to  be  generally  Hcxangular 
prifmatical  bodies,  much  like  the  long  Cryftals  of  Salt-peter,  faveonely 
that  the  ends  of  them  were  di  lie  ring  :  for  whereas  thofe  of  Nitre  are  for 
the  moft  part  pyramidal ,  being  terminated  either  in  a  point  or  edge; 
theiè  of  Froft  were  hollow,  and  the  cavity  in  fome  feern’d  prettydeep, 
and  this  cavity  was  the  more  plainly  to  be  feen,  becaufe  ufually  one  or 
other  of  the  fix  parallelogram  fides  was  wanting,  or  at  leaft  much  fhorter 
then  the  reft. 

But  this  was  onely  the  Figure  ofthe  Bearded  hoar-jrojt^  andastor  the 
rarticles  of  other  kinds  of  hoar-frojls,  they  feenfd  for  the  moft  partirre- 
gular,  or  of  no  certain  Figure.  Nay,  the  parts  of  thofe  curions  branch- 
ings,  or  vortices ,  that  ulually  in  cold  weather  tarnifh  the  lurface  ot 
Glafs,  appear  through  the  Microscope  very  rude  and  unlhapen,  as  do 
moft  orher  kinds  of  frozen  Figures ,  which  to  the  naked  eye  feem  exceed- 
ing  neat  and  curious,  fuchasthe  Figures  of  Snorr,  frozen  “Urine ,  Hail , 
feveral  Figures  frozen  in  common  Water,C^f.  Some  Obfervations  oi  each 
of  which  I  fhall  hereunto  annex,  becaufe  if  well  confider’d  and  ex- 
ami’nd,  theymay,  perhaps,  provevery  inftruûive  for  the  findmg  out  of 
what  I  haveendeavouredinthe  preceding  Obfervation  to  fhew,  tobe 
(next  the  Globular  Figure  which  is  caus’d  by  congruity ,  asl  hope  I  hâve 
made  probable  in  the  fixth  Obfervation)  the  moft  fimple  and  plain  opera¬ 
tion  of  Nature,  of  which,  notwithftanding  we  are  y  et  ignorant. 

I. 

Several  Obfervables  in  the  fïx-branched  Figures  form'd  on  the  fur- 
face  of  Vrine  by  freezing. 

i  The  Figures  were  ail  frozen  almoft  even  with  the  furface  of  the 
Vrine  in  the  Veflel,  but  the  bigger  ftems  were  a  little  prominent  above 
that  furface,  and  the  parts  oftholé  ftems  which  were  neareft  the  center 

(a)  were biggeft  above  the  furface. 

2  I  hâve  obferv’d  feveral  kinds  of  thefe  Figures,  fome  fmaller,  no  big¬ 
ger  then  a  Two-pence,  others  fo  bigg,  that  I  hâve  by  meafure  found  one 
ofits  ftems  or  branches  above  four  foot  long;  and  ot  thelc,  fome  were 
pretty  round,  having  ail  their  branches  pretty  neer  alike  ;  other  of  them 
were  more  extended  towards  one  fide,  as  ufually  thofe  very  large  ones 

were 
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were,  which  I  hâve  obferv’d  in  Ditches  which  hâve  been  full  <of  foui 
water.  .  ;  ’  •  m  ï 

3  None  of  ail  thefe  Figures  I  hâve  yet  taken  notice  of,  had  any  regu- 

lar  pofition  in  refpedt  of  one  another,  orofthe  (ides  of  the  Vefiel  ;  nor 
did  I  find  any  of  thera  equally  to  exactneis  extended  every  way  froui 
the  center  a.  ;  ' 

4  Where  ever there  was  a  center, the  branchings  from  it,  ab,ac,  ad, 
a  e,  af  a  g,  were  never  fewer,  or  more  then  fix,  which  ufually  concurr’d, 
or  met  one  another  very  neer  in  the  famé  point  or  center,  a;  rhough 
oftentimes  not  exaftly  ;  and  were  enclin’d  to  each  ©cher  by  an  angle,  of 
very  necr  fixty  degrees,  I  fa  y,  very  neer,  becauie,  rhough  having  en- 
deavoured  to  meafure  them  the  moft  acurately  I  was  able,  with  the 
largefl  Compaflès  I  had,  I  could  not  find  any  fenfible  variation  from  that 
meafure,  yet  the  whole  fix-branched  Figure  feeming  to  compofe  a  folid 
angle,  they  muft  necelîàrily  be  fomevvhat  lefs. 

5  The  middle  lines  or  ftems  of  thefe  branches,  a  b,  a  c,  a  d,  a  e,  af  a  g , 
feem’d  fomewhat  whiter,  and  a  little  higher  then  any  of  the  intermediate 
branchings  of  thefe  Figures;  and  the  center  a,  was  the  moft  pomment 
part  of  the  whole  Figure,  feeming  the  apex  of  a  folid  angle  or  pyramid, 
each  of  the  fix  plains  beinga  little  enclin’d  below  the  (ùrface  of  the  Urin. 

6  The  latéral  branchings  ifluing  out  of  the  great  ones,  fuch  as  op, 
m  q ,  Sic.  were  each  of  them  inclin’d  to  the  great  ones,  by  the  famé  angle 
of  about  fixt}'  degrees, as  the  great  ones  were  one  to  another,  and  always 
the  bigger  branchings  werefmwwwtabovethe  lefs,  and  the  lefs  above 
the  leaft,  by  proportionate  gradations. 

7  The  latéral  branches  fhooting  out  of  the  great  ones,  went  ail  of  them 
from  the  center,  and  each  of  them  was  parallel  to  that  great  branch,  next 
to  which  it  lay  ;  fo  that  as  ail  the  branches  on  one  fide  were  parallel  to 
one  another,  fo  were  they  ail  of  them  to  the  approximate  great  branch, 
as  p  o,  q  r ,  as  they  were  parallel  to  each  other,and  fhot  from  the  center, 
fo  were  they  parallel  alfo  to  the  great  branch  a  b. 

8  Some  of  the  ftems  of  the  fix  branches  proceeded  ftraight,  and  of  a 
thicknefs  that  gradually  grew  lharper  towards  the  end,  as  ag. 

9  Others  of  the  ftems  of  thofe  branches  grew  bigger  and  knotty  to¬ 
wards  the  middle,  and  the  branches  alfo  as  well  as  ftems,  from  Cylinders 
grew  into  Plates,  in  a  moft  admirable  and  curious  order,  fo  exceeding  re- 
gular  and  délicate,  as  nothing  could  be  more,  as  is  vifible  in  ab^ac^a  d, 
a  e,  af,  but  towards  the  end  of  fome  of  thefe  ftems,  they  began  again  to 
grow  fmallerandto  recover  their  former  branchings,  as  about  4and 

10  Many  of  the  latéral  branches  had  collateral  branches  (if  I  may  fo 
call  them)  as  q  m  had  many  fuch  as  f  t ,  and  moft  of  thofe  again  fub- 
collateral ,  as  v  w ,  and  thefe  again  had  others  lefs,  which  one  may  call  la- 
terojubcollateral ,  and  thefe  again  others,  and  they  others,  &c.  in  greater 
Figures. 

1 1  The  branchings  of  the  main  Stems  joyn  d  not  together  by  any  re- 
gular  line, nor  did  one  fide  of  the  one  lie  over  the  other  fide  of  the  other, 
but  the  fmall  collateral  and  fubcollatcral  branches  did  lie  at  top  of  one 

O  another 
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an  other  according  to  a  certain  order  or  method,  which  I  alv/ays  obferv’d 
to  be  this. 

12  Thatfide  of  a  collateral  or  fubcollateral,&ic.  branch,  lay  over  the 
fide  of  the  approximate  (as  the  feathers  in  the  vving  of  a  Bird)  vvhofe 
branchings  proceeded  parallel  to  the  laft  biggeft  hem  from  which  it 
fprung,and  not  to  the  biggeft  ftem  of  ail,  unlefs  that  were  a  fécond  ftem 
backwards. 

13  This  rule  that  held  in  the  branchings  of  the  Sexangular  Figure  held 
alfo  in  the  branchings  of  any  other  great  or  fmall  ftem,  though  it  did 
not  proceed  from  a  center. 

14  The  exaftnefs  and  curiofity  of  the  figuration  of  thefe  branches, 
was  in  every  particular  fo  tranfcendent,  that  I  judge  it  almoft  impolfible 
for  humane  art  to  imitate. 

1 5  Tafting  feveral  cleer  pièces  of  this  Ice ,  I  could  not  find  any  Urin¬ 
ons  tafte  in  thcm,  but  thofe  few  I  tafted,  feem’d  as  injlpid  as  water. 

16  A  figuration  fomewhat  likethis,  though  indeed  in  fome  particu- 
lars  much  more  curious,  I  hâve  feveral  times  obferv’d  in  regulua  niartis 
fiellatus ,  but  with  this  différence,  that  ail  the  ftems  and  branchings  arc 
bended  in  a  moft  excellent  and  regular  order,  whereas  in  Ice  the  ftems 
and  branchings  are  ftreight,  but  in  ail  other  particulars  it  agréés  with 
this,  and  feems  indeed  nothing  but  one  of  thefe  ftars,or  branched  Figures 
frozen  on  Urine,  diftorted,  or  wreathed  a  little,  with  a  certain  propor¬ 
tion  :  Lead  alfo  that  has  Arfenick^  and  fome  other  things  mixt  with  it,  I 
bave  found  to  hâve  its  furface,  when  fuffer’d  to  cool,  figured  fomewhat 
like  the  branchings  of  Urine ,  but  much  fmaller. 

17  But  there  is  a  Vegetable  which  does  exceedingly  imitate  thefe 
branches,  and  that  is,  Fearn ,  where  the  main  ftem  may  be  obferv'd  to 
(hoot  out  branches,  and  the  ftems  of  each  of  thefe  latéral  branches,  to 
fend  forth  collateral ,  and  thofe  jùbcoUateral ,  and  thofe  Utero  fubcollate- 
ral, Sic.  and  ail  thofe  much  after  the  famé  order  with  the  branchings,  di- 
vifions,  and  fubdivifions  in  the  branchings  of  thefe  Figures  in  frozen 
Urine  fothat  if  the  Figures  ofboth  be  wellconfider'd,onewould  ghds 
that  there  were  not  much  greater  need  of  a  feminal  principle  for  the  pro¬ 
duction  of  Fearn ,  then  for  the  production  of  the  branches  of  Urine ,  or 
the  Stella  martis ,  there  feeming  to  be  as  much  form  and  beauty  in  the 
one  as  in  the  other. 

And  indeed,  this  Plant  o[  Fearn,  if  ail  particulars  be  well  confiderd, 
will  feem  of  as  fimple,  and  uncompounded  a  form  as  any  Vegetable,  next 
to  Alould  or  Mujhrotnes ,  and  would  next  after  the  invention  of  the  forms 
of  thofe,  deferve  to  be  enquir'd  into;  for  notwithftanding  feveral  hâve 
affirm’d  it  to  hâve  feed,  and  to  be  propagated  thereby  5  yet,  though  I 
hâve  made  very  diligent  enquiry  after  that  particular,  Icannot  find  that 
there  is  any  part  of  it  that  can  be  imagin  d  to  be  more  feminal  then  an- 
other  :  But  this  onely  here  by  the  by  : 

For  the  freezing  Figures  in  Urine ,  I  found  itrcquifite, 

Firft,  that  the  Superficies  be  not  difturbed  with  any  wind,  or  other 
commotion  of  the  air,  or  the  like. 

Secondly, 


Micrographia. 

Secondly,  that  it  be  not  toolong  expofed,  foas  that  thevvhole  bulk 
be  frozen.for  oftentimes,in  fuch  cafés, by  reafon  of  the  fwclling  the  of  Ice3 
or  from  fome  other  caule,  the  curious  branched  Figures  difappear. 

Thirdly,  an  artifkial  freezing  with  Snorv  and  Sait ,  apply’d  to  the  out- 
fide  of  the  containing  Veflel,  fucceeds  not  well,  unlefs  there  be  avery 
little  quantity  in  the  VeflëL 

Fourthly,  If  you  take  any  cleer  and  fmooth  Glafs,  and  wetting  ail  the 
infideofit  with  Vrine,  you  expofe  it  to  a  very  Iharp  freezing,  you  will 
find  it  cover’ d  with  a  very  regular  and  curious  Figure. 

II. 

;  i 

Qbfervables  in  figufd  Snow. 

Èxpoling  a  pieceof  blackCloth,  or  a  black  Hatt  to  thefalling  Snow, 
I  hâve  often  with  great  pleafure,  obferv’d  fuch  an  infinité  variety  of  cu- 
rioufly  figur’d  Snow^that  it  would  be  asimpoifible  to  draw  the  Figure 
and  ûiape  of  every  one  of  them,  as  to  imitate  exadtly  the  curious  and 
Geometrical  Mechanifme  of  Nature  in  any  one.  Some  coorfe  draughts, 
fuch  as  the  coldnefs  of  the  weather,  and  the  ill  provifions,  I  had  by  me 
for  fuch  a  purpofe,  would  permit  me  to  make,  I  hâve  here  added  in  the 
Second  Figure  of  the  Eighth  Scbeme. 

In  ail  which  I  obferv’d,  that  if  they  were  of  any  regular  Figures,  they 
were  always  branched  out  with  fix  principal  branches,  ail  of  equal  length, 
Ihape  and  make,  from  the  center,  being  each  of  them  inclin’d  to  either  of 
the  next  branches  on  either  fide  of  it,  by  an  angle  of  fixty  degrees. 

Now,  as  ail  thefe  Items  were  for  the  mofi:  part  in  one  flake  exaétly  of 
the  famé'' make,  fo  were  they  in  differing  Figures  of  very  differing  ones; 
fo  that  in  a  very  little  time  I  hâve  oblërv’d  above  an  hundred  feveral  cizes 
and  Ihapes  of  thefe  Itarry  flakes. 

The  branches  alfo  out  of  each  Item  of  any  one  of  thefe  flakes,  were  ex- 
aûly  alike  in  the  famé  flake;  fo  that  of  whatever  Figure  one  of  the 
branches  were,  the  other  five  were  lureto  beof  the  famé,  very  exaftly, 
that  is,  if  the  branchings  of  the  one  were  fmall  Perallehp/peds  or  Plates, 
the  branchings  of  the  other  five  were  of  the  famé;  and  generally,  the 
branchings  were  very  confortable  to  the  rules  and  raethod  obferv  d  be- 
fore,  in  the  Figures  on  Vrine,  that  is,  the  branchings  from  each  fide  of 
the  ftems  were  para  11  el  to  the  next  Item  on  that  fide,  and  if  the  Items 
were  plated,  the  branches  alfo  were  the  famé;  if  the  Items  were  very 
long,  the  branches  alfo  were  fo,  <à“c. 

Obferving  fomeof  thefe  figur’d  flakes  with  a  Mcroftope,  Ifoundthem 
not  toappear  fo  curious  and  exaftly  figur’d  as  one  would  hâve  imagin'd, 
butlikeArtificial  Figures,  the  bigger  they  were  magnify’d,  the  more  ir¬ 
régularités  appear’d  in  them  ;  but  this  irregularity  feem’d  afcribable  to 
the  thawing  and  breaking  of  the  flake  by  the  fall,  and  not  at  ail  to  the 
defeâ  of  the  plaftick^\\rtüz  of  Nature,  whofe  curiofity  in  the  formation 
of  moft  ofthefe;kind  cf  regular  F  igures,fuch  as  thofe  of  S  ait.  Miner  fils  ,&c. 
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appcarsby  the  help  of  the  Microfcope ,  to  be  very  many  degreesfmaller 
then  the  moft  acute  eye  is  able  to  perceive  without  it.  And  though  one 
ofthefe  fix-branched  Stars  appear’d  here  below  much  of  the  lhape  de- 
fcribed  in  the  Third  Figure  of  the  Eighth  Scheme  yet  I  am  very  apt  to 
think,that  could  we  hâve  a  fight  of  oneof  them  througha  Microfcope  as 
they  are  generated  in  the  Clouds  before  their  Figures  are  vitiated  by 
external  accidents, they  would  exhibit  abundance  of  curiofity  and  neat- 
nets  there  alfo,  though  never  (b  much  magnify’d  :  For  fince  I  hâve  ob- 
ferv’d  the  Figures  of  Salis  and  Minerais  to  be  iome  of  them  (b  exceeding 
fmall,  that  I  hâve  fcarcely  been  able  to  perceive  them  with  the  Microfcope , 
and  yet  hâve  they  been  regular,  and  fince  (as  far  as  I  hâve  yet  examin’d 
it)  there  feems  to  be  but  one  and  the  famé  caufe  that  produces  both  thefe 
effetts, 1  think  it  not  irrational  to  fuppofe  that  thefe  pretty  figur'd  Stars 
of  Sttorv,  vvhen  at  firft  generated  might  be  alfo  very  regular  and  exaâr. 

III. 

Several  kjnds  of  Figures  in  Wzter  frozen. 

Putting  fair  Water  into  a  large  capacious  Veflël  of  Clafs,  and  expofing 
it  to  the  cold,  I  obferv'd  after  a  little  time,  feveral  broad,  flat,  and  thin 
lamine,  or  plates  of  Ice ,  croffing  the  bulk  of  the  water  and  one  another 
very  irregularly,  onely  moft  of  them  feem’d  toturn  oneof  their  edgesto- 
wards  that  fide  of  the  Gials  which  was  next  it,  and  fcem’d  to  grow,  as 
’twere  from  the  infideofthe  Veffel  inwards  towards  themiddle,  almoft 
like  fomany  blades  of  Fern.  Having  taken  feveral  of  thefe  plates  ont  of 
water  on  the  blade  of  a  Knife,  I  obferv’d  them  figur’d  much  after  the 
manner  of  Herring  bones ,  or  Fern  blades ,  that  is3  there  M'as  one  bigger 
ftcm  in  the  middle  like  the  back-bone,  and  out  of  it3  on  either  fide,  were 
a  multitudeof  fmall _/?»•/<£,  or  icicles,  like  the  fmallerbones3or  the  fmaller 
branches  in  Fern,  each  of  thefe  branches  on  the  one  fide,  were  parallel  to 
ali  the  reft  on  the  famé  fide,  and  ail  of  them  feem’d  to  make  an  angle 
with  the  ftem, towards  the  top,  of  fixty  degrees,  and  towards  the  bot- 
tom  or  root  of  this  ftem,  of  120.  See  the  fourth  Figure  of  the  8.  Plate. 

I  obferv’d  likewilë  feveral  very  pretty  varieties  of  Figures  in  Water,' 
frozen  on  the  top  of  a  broad  flat  Marble-ftone,  expos’d  to  the  cold  with 
a  little  Water  on  it,  fome  like  fcathers,  fome  of  other  fhapes,  many  of 
them  were  very  much  of  the  (hape  expreft  in  the  fifth  Figure  of  the 
8.  Scheme ,  which  is  extremely  differing  from  any  of  the  other  Figures. 

I  obferv'd  likewilë,  that  the  Ihootings  of  Ice  on  the  top  of  Water,  be- 
ginning  to  freez,  were  in  ftreight  prifmatical  bodies  much  likethofeof 
roch-pcter ,  that  they  croft  each  other  ufually  without  any  kind  of  order 
or  ru  le,  that  they  were  always  a  little  higher  then  the  furface  of  the  Wa¬ 
ter  that  lay  between  them  j  that  by  degrees  thofe  intcrjacent  (paces 
would  be  fill’d  with  Ice  alfo,  which  ufually  would  be  as  high  as  the  fur- 
face  of  the  reft. 

In  flakes  of  Ice  that  kad  been  frozen  on  the  top  of  Water  to  any  con- 

fiderable 
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fiderable  thicknefs,  I  obferv’d  rhat  both  the  upper  and  the  under  fides 
ofit  were  eurioufly  quilld,  furrow’d.  or  grain’d,  asit  were, which  when 
the  Sun  (hone  on  the  Plate,  was  exceeding  eaftly  to  be  perceiv'd  to  be 
much  after  the  fhape  of  the  lines  in  the  6.  Figure  cf  the  8.  Scheme,  that  i s, 
they  confïftcd  of  feveral  ftreight  ends  of  parallel  Plates,  which  were  of 
divers  lengthsand  angles  tooneanother  without  any  certain  order. 

The  caufe  of  ail  which  regular  Figures  (and  of  hundreds  of  othersj 
namely  of  Sa  it  s,  Minerais,  Metals,  Sic.  which  I  could  hâve  here  inferted, 
wôuld  it  not  hâve  been  toolong)  feemstobe  deducibleffom  the  famé 
Principles, which  Ihave  (in  the  13.  Obfervatitw)  hintedonly,  having  not 
yet  had  timeto  compleat  a  Theory  of  them.  But  indeed  (which  I  there 
alfo  hinted)  I  judge  it  the  fécond  ftep  by  which  the  Vyramid  of  natu- 
ral  knowledge  (which  is  the  knowledge  of  the  form  of  bodies)  is  to 
be  afcended  :  And  whofoever  will  climb  it,  muft  be  well  furnifh’d 
with  that  which  the  Noble  Verulam  calls  Scalam  Int  elleS us -,  he  muft 
hâve  fcaling  Ladders,  otherwife  the  fteps  are  fo  large  and  high,  there 
will  be  no  getting  up  them,  and  confequently  little  hopes  of  attaining 
any  higher  dation,  fuchas  tothe  knowledge  ofthe  moft  (impie  principle 
of  Végétation  manifefted  in  Mould  and  Mufhroraes,  which,  as  I  elfe^ 
whereendeavoured  to  fhew,  feems  to  be  the  third  ftep;  for  it  feemsto 
me,  that  the  Intelleft  of  man  is  like  his  body,  deftitute  of  vvings,  and 
cannot  move  from  a  lower  to  a  higher  and  more  fublime  dation  of  know- 
ledg,otherw'ife  then  ftep  by  ftep^ay  even  there  where  the  way  is  prepar  d 
and  already  made  pnffible  ;  as  in  the  Eléments  of  Ceometry ,  or  the  like, 
where  it  is  fain  to  climb  a  whole  fériés  of  Propofitions  by  degrees,  before 
it  attains  the  knowledge  of  one  Problème.  But  if  the  afcent  be  high,  dif- 
ficult  and  above  its  reach,  it  muft  hâve  recourfe  to  a  novurn  èrgamim , 
lome  new  engine  and  contrivance,  fome  new  kind  of  Algebra ,  or  Atialy- 
ticlg  Art  before  it  can  furmount  it. 


Obfcrv.  XV.  Of  Kettering-ftone,  and  of  the  pores  cf  Inani- 
mate  bodies. 

THisStone  which  is  brought  from  Kettering  in  tiorthampton-fire^nA  schm.9. 

digg’d  out  of  a  Qiiarry,  as  I  am  inform'd,  has  a  grain  altogether  *• 
admirable,  nor  hâve  ï  ever  feen  or  heard  of  any  other  ftone  that  has  the 
like.  It  is  made  upof  an  innumerable  company  of  fmall  bodies,  not  ail 
of  the  lame  cize  or  (hape,  but  for  the  moft  part,  not  much  diffëring  from 
a  Globular  form,  nor  exceed  they  oneanother  in  Diameter  above  three 
or  four  times  ;  they  appear  to  the  eye,  like  the  Cobb  or  Ovary  of  a  lier- 
ring,  or  fome  fmaller  fifhes,  but  for  the  moft  part,  the  particles  fèem 
fomewhat  lefs,  and  not  fo  uniform  ;  but  their  variation  from  a  pcrfeft 
globular  bail, feems  to  be  only  by  the  preflùre  of  the  contiguous  bals  which 
bave  a  little  depreft  and  protruded  thofe  toucht  fides  inward,  and  forc’d 
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the  other  fides  as  much  outwards  beyond  the  limits  of  a  Globe  ;  juft  as 
it  would  happen,if  a  heap  of  exaâly  round  Balls  of  foft  Clay  were  heap'd 
upon  one  another  or,  as  1  hâve  often  leen  a  heap  of  Imall  Globules  of 
guicksilver,  reduc’d  to  thatformby  rubbing  it  inuch  in  a  glaz'd  Veflel, 
with  fome  ilimy  or  lluggifh  liquor,  fuch  as  Spittle,when  thoughthe  top 
of  the  upper  Globules  be  very  neer  fpherical,  yet  thofe  that  are  prelt 
upon  by  others ,  exaûly  imitate  the  forms  of  thefe  lately  mention’d 
grains. 

Where  thefe  grains  touch  each  other,  they  are  lô  firmly  united  or 
fettled  together,  that  they  feldom  part  without  breaking  a  hole  in  one 
or  th’other  of  them,  fueh  as  a.  a,  a,  b,c,  c  ,  Stc.  Some  ofwhich  fraftions, 
as  a,  a,  a,  a ,  where  the  touch  has  been  but  light,  break  no  more  then 
the  outward  cruft,'  or  firft  fhcll  of  the  ftone,  which  is  of  a  white  colour, 
alittle  dalh’d  with  a  brownilh  Yellow,and  is  very  thiu,like  the  (hellofan 
Egg  :  and  I  hâve  feen  fome  of  thofe  grains  perfeftly  refemble  fome  kind 
of  Eggs.both  in  colour  and  fhape  :  But  where  the  union  of  the  contiguous 
granules  has  been  more  fîrm,  there  the  divulfion  has  made  a  greater 
Chalfn,  asat  b,  b,  b,  in  (o  much  that  I  hâve  obferv’d  fome  of  them  quite 
broken  in  two,  as  at  c,  c,  c,  which  has  difcovered  to  me  a  further  refem- 
blance  they  hâve  to  Eggs,they  having  an  appearance  of  a  white  and  y  elk, 
by  two  differing  fubftances  that  envelope  and  encompafs  each  other. 

That  which  we  may  call  the  white  was  pretty  whitifh  neer  the  yelk, 
but  more  dulkie  towards  the  fhell  $  fome  of  them  I  could  plainly  per- 
ceive  to  be  fhot  or  radiated  like  a  Pyrites  or  fire-fione  ;  the  yelk  in  fome 
I  law  hollow,  in  others  fill’d  with  a  dulkie  brown  and  porous  fub- 
ftance  like  a  kind  of  pith. 

The  fmall  pores,  or  interjlitia  e  e  e  e  betwixt  the  Globules,  I  plainly 
faw,and  found  by  other  trials  to  be  every  way  pervious  to  air  and  water, 
for  I  could  blow  through  a  piece  of  this  ftone  of  a  confiderable  thicknefs, 
as  eaftly  as  I  hâve  blown  through  a  Cane,  which  minded  me  of  the  pores 
which  Des  Cartes  allow  his  materia  jubtilk  between  the  æthereal  globules. 

The  object,  through  the  Microfcope ,  appears  like  a  Congeries  or  heap 
of  Pibbles,  fuch  as  I  hâve  often  feen  caft  up  on  the  (bore,  by  the  work- 
îng  of  the  Sea  after  a  great  ftorm,  or  like  (in  (hape,  though  not  colour) 
a  company  of  (mall  Globules  of  Quickfilver,  look'd  on  with  aMicrofiope, 
when  reduc’d  into  that  form  by  the  way  lately  mentioned.  And  per- 
haps,  this  laft  may  give  fome  hintat  the  manner  of  the  formation  of  the 
former  :  For  fuppofing  fome  Lapidefccnt  fubftance  to  be  generated,  or 
fome  way  brought  (either  by  fome  commixture  of  bodies  in  the  Sea  it 
felf,  or  protruded  in,  perhaps,  out  of  fome  fubterraneous  caverns.)  to  the 
bottom  of  the  Sea, and  there  remaining  in  the  form  of  a  liquor  like  Quick¬ 
filver,  hetcrogeneous  to  the  ambient  Saline  fluid,  it  may  by  the  working 
and  tumblings  of  the  Sea  to  and  fro  be  jumbled  and  comminuted  into 
fuch  Globules  as  may  afterwards  be  hardned  into  Flints,  the  lying  of 
which  one  upon  another,  when  in  the  Sea,  being  not  very  hard,  by  rea- 
fon  of  the  weight  of  the  incompaffing  fluid,  may  caufe  the  undermoft  to 
be  a  little,though  not  much,  varied  fforn  a  globular  Figure.  But  this  only 
by  the  by.  After 
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After  what  manner  this  Kettering-jlone  fhould  be  generated  ï  cânnot 
learn,  having  never  been  there  to  view  the  place,  and  obferve  the  cir- 
cumftances  ;  but  it  feeras  to  me  from  the  ftruéture  of  it  to  be  generated 
from  fome  fubftance  once  more  fluid,  and  aftcrwards  by  degrees  growing 
harder,  almoft  after  the  famé  manner  as  I  fuppofed  the  "génération  of 
Flintstobe  made. 

But  whatcver  were  the  caufe  of  its  curious  texture,  we  may  learn  this 
information  from  ir  5  that  even  in  thofe  things  whichwe  accountvile, 
rude, and  coorfe.  Nature  hasnot  been  wanting  to  fhew  abundance  of  cu- 
riofity  and  excellent  Mechanifme. 

We  may  here  find  a  Stone  by  helpofa  Microfcope,  to  be  made  upof 
abundanceoffmall  Balls,  which  do  but  jufc  touch  each  other,  and  yet 
there  being  fo  many  contacts, they  make  a  firm  hard  mais,  or  a  Stone  much 
harder  then  Free-ftone. 

Next,  though  wecan  by  a  Microfcope  difcern  fo  curious  a  fhapein  the 
particles,  yet  to  the  naked  eye  there  fcarce  appears  any  fuch  thing'j 
Which  may  afford  us  a  good  argument  to  think,  that  even  in  thofe  bodies 
alfo,  wholè  texture  we  arenot  able  to  difcern,  though  help’d  with  Micro- 
fcopes.  there  may  be  yet  latent  fo  curious  a  Schematifmc,  that  it  may  abun- 
dantly  fatisfie  the  curious  fearcher,  who  fhall  be  fo  happy  as  to  find  fome 
way  to  dilcover  it. 

Next,  we  here  find  a  Stone,  though  to  the  naked  eye  a  very  clofë  one, 
yet  every  way  perforated  with  innumerable  pores, which  are  nothing  elfa 
but  the  interjlitia,  between  thofe  multitudes  of  minute  globular  particles, 
that  compofe  the  bulk  it  felf 5  and  thefe  pores  are  not  only  difcover’d  by 
the  Microfcope ,  but  by  this  contrivance. 

I  took  a  pretty  large  piece  of  this  ftone,  and  covering  it  ail  over  with 
cernent,  fave  only  at  two  oppofite  parts,  I  found  my  felf  able,  by  blowing 
in  at  one  end  that  was  left  open,  to  blow  my  fpittle,with  which  I  had  wet 
the  other  end,  into  abundance  of  bubbles,  which  argued  thefe  pores  to 
be  open  and  pervious  through  the  whole  ftone,  which  affords  us  a  very 
pretty  inftance  of  the  poroufnefs  of  fome  feemingly  clofe  bodies, of  which 
kind  I  fhall  anon  hâve  occafion  to  fubjoyn  many  more,  tending  to  prove 
the  famé  thing. 

I  muft  not  here  omit  to  take  notice,  that  in  this'  body  there  is  not  a 
végétative  faculty  that  fhould  fo  contrive  this  ftrudture  for  any  peculiar 
ufe  of  Végétation  or  growth,  whereas  in  the  other  inftances  of  vegetable 
porous  bodies,  there  is  an  anima ,  or  forma  informant,  that  does  contrive 
ail  the  Structures  and  Mechanifmes  of  the  conftituting  body,  to  make 
them  fubfervient  and  ufefull  to  the  great  Work  or  Funftion  they  are  to 
perforai.  And  lo  I  ghefs  the  pores  in  Wood,  and  other  vegetables,  in 
bones,and  other  Animal  fubftances,to  be  as  fo  many  channels,provided  by 
the  Great  and  Alwife  Creator,  for  the  conveyance  of  appropriated  juyees 
to  particular  parts.  And  therefore,that  this  may  tend,  or  be  pervious  ail 
towards  one  part, and  may  hâve  impediments,as  valves  or  the  like,  to  any 
other  but  in  this  body  we  hâve  very  little  reafon  to  fufpeû  there  fhould 
be  any  fuch  defign,  for  it  is  equally  pervious  every  way,  not  onely  for- 

ward. 
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ward,butbackwards,and  fide-ways,  and  feems  indeed  muchratherto  be 
Homogeneow  or  fimilar  to  thofe  pores,  vvhich  we  may  vvith  great  proba- 
bility  believeto  be  the  channelsoffcZfoczdbodies,  notdiredied,ormore 
openany  one  way,  then  anyother,  being  equally  pervious  every  way. 
And,  according  as  thefe  pores  are  more  or  greater  in  refpeft  of  the  in- 
terjlitial  bodies,  the  more  tranfparent  are  the  fo  conftituted  concrètes  ; 
and  the  fmaller  thofe  pores  are,  the  weaker  is  the  Impulfe  oi  light  com- 
municated  through  them,  though  the  more  quick  be  the  progrefs. 

Upon  this  Occafion,  I  hope  it  will  not  be  altogether  unfeafonable,  if  I 
propound  my  conjeftures  and  Hypothejis  about  the  medium  and  con- 
veyance  of  light. 

I  fuppofe  then,  that  the  greateft  part  of  the  Interjlitia  of  the  world, 
that  lies  between  the  bodies  of  the  Sun  and  Starrs,  and  thePlanets,  and 
the  Earth,  to  be  an  exceeding  fluid  body ,  very  apt  and  ready  to  be 
mov’d.and  to  communicate  the  motion  of  any  one  part  to  any  other  part, 
though  never  fo  far  diftant  :  Nor  do  I  much  concern  my  felflto  déter¬ 
miné  vvhat  the  Figure  of  the  particles  of  this  exceedingly  fubtile  fluid 
medium  muft  be;  nor  whether  it  hâve  any  interftitiated  pores  or  vacui- 
ties,it  being  fufficient  to  folve  ail  the  Thtcnomena  to  fuppole  it  an  excced- 
ingly  fluid,  or  the  mofl  fluid  body  in  the  world,  and  as  yet  impoffible  to 
détermine  the  other  difficulties. 

That  being  fo  exceeding  fluid  a  body,it  eafily  gives  paflàge  to  ail  other 
bodies  to  move  to  and  tro  in  it. 

That  it  neither  receives  front  any  ofits  parts,  or  from  other  bodies; 
nor  communicates  to  any  of  its  parts,  or  to  any  other  body,  any  impulfe, 
or  motion  in  a  direft  line,  that  is  not  of  a  determinate  quicknefs.  And 
that  when  the  motion  is  of  fuch  determinate  fwiftnefs,  it  both  receives, 
and  communicates, or  propagates  an  impulfe  or  motion  to  any  imaginable 
diftancein  fïreight  lines,  with  an  unimaginable  celerity  and  vigour. 

That  ail  kind  of  folid  bodies  confift  of  pretty  mallie  particles  in  re- 
fpedt  of  the  particles  of  this  fluid  medium ,  which  in  many  places  do  lo 
touch  each  other,that  none  of  this  fluid  medium  interpofes  much  after  the 
famé  mannner  (to  ufe  a  grofs  fimilitude)  as  a  heap  of  great  ftones  compaft 
one  great  congeries  or  mais  in  the  midftof  the  water. 

That  ail  fluid  bodies  which  we  may  call  tangible ,  are  nothing  but  Ibme 
more  fubtile  parts  of  thofe  particles,  thatlerve  to  conftiture  ail  tangible 
bodies. 

That  the  water ,  and  fuch  other  fluid  bodies ,  are  nothing  but  a 
congeries  of  particles  agitated  or  made  fluid  by  it  in  the  famé  manner  as 
the  particles  of  Sait  are  agitated  or  made  fluid  by  a  parcel  of  water.  in 
which  they  are  diffolv’d,  and  fubfîding  to  the  bottom  of  it,confiitute  a 
fluid  body,  much  more  maffie  and  denfe,  and  lefs  fluid  then  the  pure 
Water  it  felf. 

That  the  air  on  the  other  fide  is  a  certain  company  of  particles  of  quite 
another  kind,  that  is,  fuch  as  are  very  much  fmaller,  and  more  eafiely 
moveable  by  the  motion  of  this  fluid  medium  ;  much  like  thofe  very  fub¬ 
tile  parts  of  Cockenel-flaA  other  very  deep  tinging  bcdies,where  by  a  very 
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final!  parccl  of  matter  is  able  to  tinge  and  diflufè  it  felf  over  a  very  great 
quantity  of  the  fluid  diflbivent  ;  or  fomewhat  after  that  manner,  as 
finoak,  andfueh  like  minute  bodies,  or  (teams,  are  qbferv’dto  tinge  a 
very  great  quantity  of  air  j  onely  tbis  laft  fimihtude  is  déficient  in  one 
propriety,  and  that  is  a  perpetuity  or  continuance  in  that  date  of  çono 
mixture  with  the  air,  but  the  former  does  more  neç-rly  approach  tq  the 
nature  and  manner  of  the  air?  being  difiblv'd  by  tfiis  fluid  or  Ætker, 

And  this  Similitude  will  further  hold  in  thefe  prqprieties  j  that  as  thqfe 
tinûureamay  beinereafed  by  certain  bodies, fo  may  they  be  preçipitated 
by  Others  5  as  I  (hall  afterwards  fhew  it  to  be  very  probable,  that  the  like 
accidents  happen  even  tqthe  Air  it  felf. 

Further,  as  thefe  fblutions  and  tinftures  do  alter  the  nature  of  thefe 
fluid  bodies,asto  their  aptnefs  to  propagate  a  motion  or  impulfe  through 
them,  even  fo  does  the  particlesof  the  Air,  Wpter,  and  other  fluid  bqr 
dies, and  of  Clafs,  Cry fiai, eh?,  which  are  comüiixt  with  rhis  buikof the 
Ætker ,  alter  the  motion  of  the  prof  agated  pulfe  qf  light  \  that  is,  where 
thefe  more  bulkie  particles  are  more  plentifull,  and  çonfequently  a  lefièr 
quantity  of  the  Ætker  between  them  to  be  mov’d,there  the  rtiotion  muft 
jneccfiarily  be  the  fwifter,though  not  fo  robuft,  which  will  produce  thofe 
effeûs,  which  I  hâve  (I  hope)  with  fome  probability,  afcribed  to  it  in 
the  digrefficn  about  Colours,  nt  the  end  of  the  observations  pn  Muf 
eovy-glsji. 

Now,  that  Other  Stones,  and  thofe  which  hâve  the  clofeftand  hardeft 
textures,  and  feem  (as  far  as  we  are  ableto  difeover  with  our  eyes, 
though  help’d  with  the  beft  Microfcopes )  freeft  (rom  pQres,  are  yet  pow 
Withfianding  replenifh'd  with  them}  anlnftance  or  two  wilJ,  î  fuppofe, 
make  more  probable. 

A  Very  folid  and  unflpw'd  piece  of  cleer  white  Marble ,  if  it  be  Well 
polifh’d  and  glaz’d,  hasfo  curioufly  fitjooth  a  furface,  that  the  beft  and 
moft  polilh’d  furface  of  any  wrought-glafs,  feems  not  to  the  naked  eye, 
nor  through  a  Microfcope ,  to  be  more  fmooth,  and  lefs  potous.  And  yet, 
that  this  hard  clofe  body  is  repleniftfd  with  abundanee  of  pores,  J  think 
thefe  following  Experiments  will  fufficieptly  provç.  - 

The  firft  is,  That  if  you  take  fuch  a  piece,  and  for  a  pretty  while  boyl 
jj-  jjj  Turpentine  and  Oyl  ofTurpentipe,  you  (hall  find  that  the  ftopewill 
be  ail  imbu’d  with  it  $  and  whereas  before  it  look'd  more  white, but  more 
opacous,  now  it  will  look  more  greafie,  but  be  much  more  tranfparent, 
and  if  you  let  it  lie  but  a  little  while,  and  then  break  off  a  part  of  it,  you 
{hall  find  the  unftuous  bodÿ  to  hâve  penetrated  it  to  fuch  a  dçterrpinate 
depth  every  way  within  the  furface.  This  may  be  yet  eafier  try  d  vvjth  a 
piece  of  the  lame  Marble :  a  little  wafm’d  in  the  fire3and  then  a  little  riteh 
or  Tarr  melted  on  the  top  of  it  5  for  thefe  black  bodies.,  by  their  ïnfiny- 
ating  themfelves  into  the  invifible  pores  of  the  ftone,  tjng  it  with  fo  black 
a  hue,  that  there  can  be  no  further  doubt  of  the  triith  of  this  aflertion, 
that  it  abounds  with  fmall  imperceptible  pores. 

Now,  that  other  bodies  will  alfo  fink  into  the  pores  pf  Marble ,  betides 
nnSttfHs,  I  hâve  try’d,  and  found,  that  a  very  Blue  tin&ure  made  m 
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Jjtirit  ofVr/ne  would  very  readily  and  eafily  fink  into  if,  as  wouldalfo 
feveral  tinfturcs  drawn  vvith  fpirit  of  Wine. 

Nor  is  Marble  the  only  feemingly  clofe  flone, which  by  othcr  kinds  of 
Experiments  may  be  found  porous  3  for  I  hâve  by  this  kind  of  Experi- 
ment  on  divers  other  fiones  found  much  the  famé  effed:,  and  in  fome,  in- 
deed  much  more  notable.  Other  ftones  I  hâve  found  fo  porous,  that  with 
the  Microfeope  I  could  perceive  feveral  fmali  winding  holes,  muchlike 
Worm-holes,asI  hâve  noted  in  fome  kind  o{  Ptirbecl^Jlone,  by  looking  on 
the  furface  of  a  piece  newly  flaw’d  off ;  for  if  otherwife,  the  furface  has 
been  long  expos’d  to  the  Air,  or  has  been  fcraped  with  any  tool ,  thole 
fmali  caverns  are  fill’d  with  duft,and  difappear. 

And  to  confirm  this  Conjeflure,  yet  further,I  (hall  hcre  infèrt  an  excel¬ 
lent  account,given  into  the  Royal  Society  by  that  Eminently  Learncd  Phy- 
fician,  Doftor  Goddard,  of  an  Experimcnt,not  lefs  infirmai  ve?then  curi- 
ous  and  accurate,  made  by  himfelf  on  a  very  hard  and  feemingly  clofê 
flone  call’d  Ocuhis  ARtndi,  as  I  find  it  preferv’d  in  the  Records  of  that 
Honourable  Society. 

A  fmali  ftone  of  rhc  kind,  call’d  by  fome  Authours,  Oculus 
Mundi ,  being  dry  and  cloudy,  weigh’d  5  Qram. 

The  famé  put:  under  water  for  a  nighr,  and  fomewhat  more, 
became  tranfparent and  the  fuperficies  being  wiped  dry, 
weighed  6  -L  Grains. 

The  différence  between  thefe  two  weights,  o  of  a  Grain. 

The  famé  Stone  kept  out  of  water  one  Day  and  becoming 
cloudy  again  weighed,  5^  Graines. 

Which  was  more  then  the  firft  weight,  o~  of  a  Grain. 

The  famé  being  kept  two  Days  longer  weighed,  5-”  Graines. 

Which  was  lefs  then  at  firft,  of.  of  a  Grain. 

Being  kept  dry  fomething  longer  it  did  not  grow  fenfibly 
lighter. 

Being  put  under  water  for  a  night  and  becoming  again  tranf- 
parent  and  wiped  dry,  the  weight  was,  6f-6  Grains ,  the  famé 
with  the  firft  after  putting  in  water,  and  more  then  the  laft 
weight  after  keeping  of  it  dry,  of  a  Grain. 

Another  Stone  of  the  famé  kind  being  variegated  with  milky 
white  and  gray  like  fome  forts  of  Agates ,  while  it  lay  under  water, 
was  alwaies  invironed  with  little  Bubbles,  fuch  as  appear  in 
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water  a  Me  before  boyling ,  next  the  fides  of  the  Veflél. 

There  were  alfo  forae  the  like  Bubbles  on  the  Surface  of  the 
water  juft  over  it,as  if  either  fome  exhalations  came  out  of  it, 
or  that  it  did  excite  l'ome  fermentation  in  the  parts  of  the  water 
contiguous  to  it. 

There  was  little  fenfible  difFerence  in  the  tranlparency  of  this 
Stone, before  the  putting  under  water,  and  after  :  To  be  fure  the 
inilky -white  parts  continuedas  before,  but  more  différence  in 
weight  then  in  the  former.  For  whereas  before  the  putting 
into  the  water  the  weight  was  1 8  Graines.  Affer  it  had  lyen 
in  about  four  and  twenty  hours  the  weight  was  20^  Graines ,  fo 
the  différence  was,  id  Graines . 

The  famé  Stone  was  infufed  in  the  water  fcalding  hot,and  fo 
continuedfor  awhile  after  it  wascold,  but  gotno  more  weight 
then  upon  infufing  in  the  cold,  neither  was  there  any  fenfible 
Différence  in  the  weight  both  times. 

In  vvhich  Experiment, there  are  three  Obfcrvable?,that  fêem  very  manir 
feftly  to  prove  the  poroufnefs  of  thefê  feemingly  clplç  bodies:  the  firft 
is  their  acquiring  a  tranfparency,  and  Iofing  their  whitenefs  after  fteeping 
in  water,  whieh  vvill  feem  the  more  ftrongly  to  argue  it,  ifwhatlhave 
already  fàid  about  the  making  tranfparent,  or  clarifying  of  fome  bodies, 
as  the  white  powder  of  beaten  Glafs,  and  the  froth  of  fome  glutinous 
tranfparent  liquorbe  well  confider'd }  for  thereby  it  will  feem  rational 
to  think  that  this  tranfparency  arifes  from  the  inhnuation  of  the  water 
(Vvhich  has  much  the  famé  refraftion  with  fuch  ftony  particles,  as  may  be 
difcoverdby  Sand  view’d  with  a  Murofcopc')\mo  thofe  potes  whicli  were 
formerly  repleat  with  air  (that  has  a  very  difïènng  refraftion,  and  con- 
fequendy  is  very  refle&ive)  which  feems  to  be  çonfirm’d  by  the  fécond 
Obfervable,  namely,  the  increafê  of  weight  after  fleeping,  and  decreafe 
upon  drying.  And  thirdly,feem’d  yet  more  fenfibly  confirm'd  by  the  mul¬ 
titude  of  bubbles  in  the  lafl  Experiment. 

Wefînd  alfo  moft  Acid  Saks  very  readily  to  diffolve  and  feparate  the 
parts  of  this  body  one  from  another  5  which  is  yet  a  further  Argument  to 
confirm  the  poroufnefs  ot  bodies,  and  will  ferve  as  fuch,  to  fhew  that 
even  Glafs  alfo  has  an  abondance  of  pores  in  it,fince  there  are  feveral  li- 
quors,  that  with  long  ftaying  in  a  Glafs,  will  fo  Corrode  and  eat  into  it,  as 
at  lait,  to'make  it  pervious  to  the  liquor  it  containd,  of  which  I  hâve 
feen  very  many  Inftances. 

Since  therefore  we  find  by  other  proofs,  that  many  of  thofê  bodies 
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vvhich  we  think  the  moft  folid  ones,  and  appear  fo  to  our  fight,  hâve  not- 
withftanding  abundance  of  thofè  groflèr  kind  of  pores,  which  will  ad¬ 
mit  feveral  kindsof  liquors  into  them,  why  Ihould  we  not  believethat 
Glafs,  and  ail  other  tranlparent  bodies  abound  vvith  them,  fince  we  hâve 
many  other  arguments,  befides  the  propagation  of  light,  vvhich  feemto 
argue  for  it  ? 

And  whereasit  may  be  objecled,  that  the  propagation  of  light  is  no 
argument  that  there  are  thofe  atomical  pores  in  glals,  fince  thereare  Hy¬ 
pothefis  plaufible  enough  to  folve  thofe  Phxnometia,  by  fuppofing  the 
pulfe  onely  to  be  communicatedthrough  the  tranlparent  body. 

To  this  I  anfwer,  that  that  Hypothefis  which  the  indultrious  Mort  anus 
has  publifh'd  about  the  (lower  motion  of  the  end  ofa  Ray  in  a  denfer 
medium, then  in  a  more  rare  and  thin,feems  altogether  unfufficient  to  folve 
abundance  of  Thœnomena ,  of  which  this  is  not  the  leaft  confiderable,that 
it  is  impoffible  from  that  fuppofition,  that  any  colours  fhould  begene- 
rated  from  the  refraftion  of  the  Rays  ;  for  fince  by  that  Hypothefis  the 
undulating  pulfe  is  always  carried  perpendicuiar,  or  at  right  angles  vvith 
the  Ray  or  Line  of  direâion,  it  follows,  that  the  firoke  of  the  pulfe  of 
light,  after  it  has  been  once  or  twice  refrafted  (through  a  Prifme,for  ex¬ 
ample)  muft  affeft  the  eye  with  the  famé  kind  of  firoke  as  if  it  had  not 
been  refraûed  at  ail.  Nor  will  it  be  enough  for  a  Défendant  of  that  Hy¬ 
pothefis ,  to  fay,  that  perhaps  it  is  becaufe  the  refraftions  hâve  made  the 
Rays  more  weak,  for  if  fo,  then  two  refraftions  in  the  two  parallel  fides 
of  a  guadrangular  Prifme  would  produce  colours,  but  we  hâve  no  fuch 
Thœnemtna.  produc’d. 

There  are  feveral  Arguments  that  I  could  bring  to  évincé  that  there 
are  in  ail  tranfparent  bodies  fuch  atomical  pores.  And  that  there  is  fuch 
a  fluid  body  as  I  am  arguing  for,  vvhich  is  the  medium,  or  Infiniment,  by 
which  the  pulfe  of  Light  is  convey’d  from  the  lucid  body  to  the  en- 
lightn’d.  But  that  it  being  a  dîgrefiion  from  the  Obfcrvadons  I  was  re- 
cording,  about  the  Pores  of  Kettenng  Stone ,  it  would  be  too  much  fuch, 
if  I  fhould  protraft  it  too  long;  and  therefore  I  (hall  proceed  to  the 
next  Obfervation. 


Obferv.  XVI.  Of  Charcoal,  or  burnt  Vegetables. 

CHarcoal,or  a  Vegetable  burnt  black,afibrds  an  objeü  no  lels  pleafânt 
than  infiruftive  ;  for  if  you  take  a  Imall  round  Charcoal,and  break 
it  Ihort  with  your  fingers,  you  may  perceive  it  to  break  vvith  a  very 
fmooth  and  lleek  furface,  almofi  like  the  furface  of  black  fealing  Wax; 
this  furface,  if  it  be  lookd  on  vvith  an  ordinary  Microfcope ,  doesmanifefi: 
abundance  of  thofe  pores  which  are  alfo  vifible  to  the  eye  in  many  kinds 
of  IVood ,  rang  d  round  the  pith,  both  a  in  kind  of  circular  order,  and  a 
radiant  one.  Of  thefe  there  are  a  multitude  in  the  fubftance  of  the  Coal, 
every  where  almofi  perforating  and  drilling  it  from  end  to  end  ;  by 

means 
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means  of  which,  be  the  Coal  never  fo  long,  you  may  eafily  blow  tbrough 
it  ;  and  this  you  may  prefcntly  find,by  wetting  one  end  of  it  with  Spittle, 
and  blowing  at  the  other. 

But  thisis  not  ail,  for  befides  thofe  many  great  and  confpicuous  irre- 
gular  fpots  or  pores,  if  a  better  Microfcope  be  made  ule  of,  there  will  ap- 
pear  an  infinité  company  of  exceedingly  fmalJ,  and  very  regular  pore%. 
fo  thick  and  fo  orderly  fet,  and  fo  clofe  to  one  another,  that  they  leave 
very  little  room  or  fpace  between  themto  be  fill’d  vvithafolid  body,  for 
the  apparent  - jnterjhtia ,  or  feparating  fides  of  thefe  pores  feern  fo  thin  in 
fome  places,  that  the  texture  of  a  Honey-comb  cannot  be  more  porous. 
Though  this  be  not  every  vvhere  fo,  the  intercurrent  partitions  in 
fome  places  being  very  muchthicker  in  proportion  totheholes. 

Moff  of  thefe  fmall  pores  feem'd  to  be  pretty  round,  and  were  rang’d 
in  rows  that  radiated  from  the  pith  to  the  bark;  they  ail  of  them 
feem’d  to  be  continued  open  pores,  running  the  whole  length  of  the 
Stick  $  and  that  they  were  ail  perforated,  I  try’d  by  breaking  ofF  a  very 
thin  Hiver  of  the  Coal  crofs-ways,  and  then  with  my  Microfcope, diligent- 
ly  furveying  them  againft  the  light,  for  by  that  means  IwaSableto  fee 
quite  throughthem. 

Thefe  pores  were  fo  exceeding  fmall  and  thick, that  in  a  line  of  them, 
rs  part  ofan  Inch  long,  I  found  by  numbring  them  no  lefs  then  150. 
fmall  pores  5  and  therefore  in  a  line  of  them  an  Inch  long,  muft  be  no  lefs 
then  2700.  pores,  and  in  a  circular  area  of  an  Inch  diameter,  muft  be 
about  572  5350.  of  the  like  pores 5  fo  that  a  Stick  of  an  Inch  Diameter, 
may  containe  no  lefs  then  fevenhundred  andtwenty  five  thonfr.nd,  be¬ 
fides  5  Millions  of  pores, which  would,  I  doubt  not,  feem  even  incredible, 
were  not  every  one  left  tobelieve  his  own  eyes.  Nay,  having  fince  ex¬ 
amine!  Cocus ,  Llac\  and  green  Ehony^  Lignum  V itte  I  found,  that  ail 

thefe  Woods  hâve  their  pores,  abundantly  fmaller  then  thofe  of  loft  light 
Wood  i  in  fo  much,  that  thofe  of  Guajacum  feem’d  not  above  an  eighth 
part  of  the  bignefs  of  the  pores  of  Beech,  but  then  the  Interfiitia  were 
thicker  -,  fo  prodigioufly  curious  are  the  contrivances,  pipes,  or  fluces  by 
which  the  Sttccus  nutritius ,  or  Juyce  of  a  Vegetable  is  convey’d  from 
place  to  place. 

This  Obfervation  feems  to  afïbrd  us  the  true  reafon  of  feveral  Ph<e- 
nomena  of  Coals  ;  as 

Firfi,  why  they  look  black  and  for  this  we  need  go  no  further  then 
the  Scheme.  for  certainly,  a  body  that  has  fo  many  pores  in  it  as  this  is  dif- 
cover’d  to  hâve,  from  each  of  which  no  light  is  reflected,  muft  necefiàrily 
look  black,  efpecially,  when  the  pores  are  fomewhat  bigger  in  proporti¬ 
on  to  the  intervals  then  they  are  eut  in  the  Scheme ,  black  being  nothing 
elfe  but  a  privation  of  Light,  or  a  want  of  reflection  ;  and  wherefover 
this  refleûing  quality  is  déficient,  there  does  that  part  look  black,  whe- 
ther  it  be  from  a  poroulhefs  of  the  body,  as  in  thisInftance,or  in  a  deadning 
and  dulling  quality,  fuch  as  I  haveobferv’d  in  the  Scoria  of  Lead,  Tin, 

Silver,  Copper,  dv. 

Next,  we  may  alfo  as  plainly  fee  the  reafon  of  its  Ihining  quality,  and 

that 
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that  is  from  the  even  breaking  off  of  the  ftick,  the  folid  interjiitia 
having  a  regular  termination  or  fur  fa  ce,  and  having  a  pretty  ftrong  re- 
fieûing  quality,  the  many  finall  refleftions  become  United  to  the  naked 
eye,  and  make  a  very  pretty  fliining  furface. 

Thirdly,the  reafon  ofits  hardnefs  and  brittlenefe  feems  évident, for  fince 
ail  the  watery  or  liquid  fubftance  that  moiltn’d  and  toughn'd  thofe  Inter - 
fiitia  of  the  more  folid  parts,  are  evaporated  and  remov’d,  that  vvhich 
is  left  hehind  becomes  of  the  nature  almoft  of  a  ftone,  whichvvill  notât 
ail,  or  very  little,bend  without  a  dtvnljwn  or  folution  ofits  continuity. 

It  is  not  my  defign  at  prefent,  to  examine  the  ufe  and  Mechanifme  of 
thefe  parts  of  Wood,  that  being  more  proper  to  another  Enquiry  but 
rather  to  hint,  that  from  this  Experiment  we  may  learn, 

Firft,  what  is  the  caufe  ofthe  blacknels  of  many  burnt  bodies,  vvhich 
wemay  find  to  be  nothing  elfe  but  this;  that  the  heat  of  the  fire  agi- 
tating  and  rarifying  the  waterifh,  tranfparent,  and  volatile  water  that  is 
contain’d  in  them,by  the  continuation  of  that  aûion,does  fo  totally  expel 
and  drive  away  ail  that  vvhich  before  fill  d  the  pores,  and  was  difpers’d 
alfo  through  the  folid  mafs  of  it,  and  thereby  causd  an  univerfal  kind  of 
tranfparency,  that  it  not  onely  leaves  ali  the  pores  empty,  but  ail  the  J«- 
terjiitia  alfo  fo  dry  and  opacous,  and  perhaps  alfo  yet  further  perforated, 
that  that  light  onely  is  reflefted  back  vvhich  fitlls  upon  the  very  outward 
edges  of  the  pores,  ail  they  that  enter  into  the  pores  of  the  body,  never 
returniug,  but  being  loft  in  it. 

Now,  that  theCharringorcoaling  of  a  body  is  nothing  elfe,  may  be 
eafily  believ’d  by  one  that  (hall  confider  the  means  of  its  production, 
vvhich  may  be  donc  after  this,  or  any  fuch  rnanner.  The  body  to  be 
charr’d  or  coal’d,  may  be  put  into  a  Crncihlc, Pot, or  any  other  Veflél  that 
will  endure  to  be  made  red-hot  in  the  Fire  without  breaking,  and  then 
cover’d  over  with  Sand,  fo  as  no  part  of  it  be  fuffer’d  to  be  open  to  the 
Air,  then  fet  into  a  good  Fire,  and  there  kept  till  the  Sand  has  continu'd 
red  hotfor  a  quarter,  half,  an  hour  or  two,  or  more,  according  to  the 
nature  and  bignefs  ofthe  body  to  be  coafd  or  charr’d,  then  taking  it  out 
ofthe  Fire,and  letting  it  ftand  till  it  bequite  cold,the  body  may  be  taken 
out  of  the  Sand  well  charr’d  and  cleans’d  of  its  waterifh  parts  5  but  in  the 
taking  of  it  out,  care  muft  be  had  that  the  Sand  be  very  neer  cold,  for 
elfe,  when  it  cornes  into  the  free  air,  it  will  take  fire,  and  readily  burn 
away. 

This  may  be  done  alfo  in  any  clofe  Vcflèl  of  Glais,  as  a  Retort,  or  the 
like,  and  the  feveral  fluid  fubftances  that  corne  over  may  be  receiv’d  in 
a  fit  Récipient,  whichwill  yet  further  countenance  this  Hypothefts  :  And 
their  rnanner  of  charring  Wood  in  great  quantity  cornes  much  to  the  lame 
thing,  namely,  an  application  of  a  great  heat  to  the  body,  and  preferving 
it  from  the  free  accefs  of  the  devouring  air  5  this  may  be  eafily  learn’d 
front  the  Hiftory  of  Charring  of  Coal,  mo(l  excellently  defcrib’d  and 
publifh’d  by  that  moft  accomplifh’d  Gentleman,  Mr.  John  Evelin ,  in  the 
100, 101, 103,  pages  of  his  Sylva,  to  which  I  fhall  therefore  refer  the  cu- 
rious  Reader  that  defires  a  full  information  of  it. 

Nexf. 


Micrographia.  ; 

Next,  we  may  learn  what  part  of  the  Wood  it  is  that  îs  the  comluflille 
matter;  for  Imce  weftall  find  that  none, or  very  little  of  thofe  fluid  fub- 
ltances  that  aredriyen  over  into  the  Receiver  are  combufiible ,  and  that 
|s  ^  behind  is  fo,  it  follows,  that  the  folid  interfîitia 
“  «Ç  Wood  are  the  combuftible  matter.  Further,  the  reafon  why  un- 
charr  d  Wood  burns  with  a  greater  Oarae  then  that  which  is  chàrr  d  isas 
évident,  becaufe  thofe  waterifh  or  volatil  parts  iffuingout  of  the  fired 
Wood,  every  way,  not  onely  fhatter  and  open  the  body,  the  better  for 
thefire  to  enter,  but  ifîüing  out  in  vapours  or  wind,  they  becomelike 
fo  many  little  ccolipiles ,  or  Bellows,  whereby  they  blow  and  agitate  the 
fir  d  part,  and  conduce  to  the  more  fpeedy  and  violent  confumption  or 
diHolution  of  the  body.  r 

Thirdly,  from  the  Experimentof  charring  of  Coals  (tvhereby  we  fee 
that  notwithfhindmg  the  great  heat,  and  the  duration  of  it,  the  folid 
parts  of  the  Wood  remain,  whileft  they  are  prefervd  from  the  free  accefs 
of  the  air  undifiipated)  we  may  learn, that  which  has  not, that  I  know  of 
been  publilhd  or  hmted,  nay,  notfomuchas  thoughtof,  byany;  and 
that  in  lhort  is  this.  J 

Firft,  that  the  Air  in  which  welive,  move,  and  breath,  and  which  en- 
compafies  very  many,  and  cherilhes  molr  bodies  it  encompafles,  that  this 
Air  is  the  menjirnum, oruniverfal  diflblvent  of  ail  Sulphurcous  bodies. 

.  Second  ly,  that  this  aü ion  it  performs  not,  till  the  body  be  firft  fuffi- 
ciently  heated,  as  we  find  requifite  allb  to  the  diflblutionof  many  other 
bodies  by  feveral  other  menjiruums. 

Thirdly,  that  this  a  thon  of  difiolution,  produces  or  generates  a  very 
great  heat, and  that  which  we  callFire;  and  this  iscommon  alfotomany 
diliolutions  of  other  bodies,  made  by  menjiruums,  of  which  I  could  vive 
multitudes  oflnftances.  '  6 

Fourthly,  that  this  aâion  is  perform  d  with  fo  great  a  violence,  and 
doeslo  minutely  a  fl-,  and  rapidly  agitate  the  (malled  parts  of  the  com- 
bitjtible  matter,  that  it  produces  in  the  diaphanous  medium  of  the  Air  the 
3  °f  bgbtjwhich  what  it  is,  I  hâve  elfe-where  already  fhèwn. 

.  *■  dthly Jbat  the  dijjolution  of  fulphureous  bodies  is  made  by  a  fu bf lance 
inhérent,  and  mixt  with  the  Air,  thatislike,  if  not  the  very  lame,  with 
that  which  is  fixt  in  Salt-peter,  which  by  multitudes  of  Experiments  that 
may  be  made  with  Saltpeter, will,  I  think.moft  evidently  be  demonftrated, 

Sixthly,  that  in  this  dijjôjtitio?!  of  bodies  by  the  Air.,  a  certain  part  is 
united  and  mixt,  or  dilfolv  d  and  turn  d  into  the  Air,  and  made  to  fiy  up 
and  down  with  it  in  the  famé  manner  as  a  metalhne  or  other  body  difi 
folv  d  into  any  menjiruums.  does  follow  the  motions  and  progreflès  of 
that  menjtruum  till  it  be  precipitated. 

Seventhly,  That  as  there  is  one  part  that  is  diffoluble  by  the  Air,fo  are 
there  other  parts  with  which  rhe  parts  of  the  Air  mixing  and  uniting 
do  make  a  Coagulum ,  or  précipitai»,  as  one  may  eall  it,  which  caufes 
it  to  be  leparated  from  the  Air,  but  this  preçipitate  is  fo  light,  and  in 
fo  imall  and  ranfy  d  or  porous  clulfers,  that  it  is  very  volatil,  and  is  eafilv 
carry  d  up  by  the  motion  ofthe  Air,though  afterwards,when  the  heat  and 
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agitation  that  kept  it  rarify'd  ceafes,it  eafily  condenfes,and  commixt  with 
Ôfher  indifibluble  parts,  it  fticks  and  adhères  to  the  next  bod.es  it  meets 
vvithall  ;  and  this  is  a  certain  Sait  that  may  be  extracted  outof^t. 

Eighthly,  that  many  indifibluble  parts  being  very  apt  and  prompt  to 
berarifv’d*  and  fo,  whileft  they  continue  in  that  heat  and  agitation,  are 
Hehter  then  the  Ambient  Air,  arc  thereby  thruft  and  carry  d  upsvards 
Seat  violence,  and  by  that  means  carry  along  w.th  them  not  onely 
St  lalwe  concrète  I  mention'd  before,  but  many  terreftnal,  or  ind.b 
foluble  and  irrarefiable  parts,  nay,  many  parts  alfo  which  aredifloluble, 
but  are  not  fuffer'd  to  ftay  long  enough  m  a  fufhcient  heat  to  make  them 
prompt  and  apt  for  that  action.  And  therefore  we  find  in  Soot no  ■  onely 
a  part,  that  being  continued  longer  in  a  competent  heat,  wil 1  be  dil 
f0[v  d  by  the  Air,  or  take  fire  and  burn  ;  but  a  part  alfo  which  is  fixt,  ter- 

16  Ninthlyf  thatas^ther'e  are  thefe  feveral  parts  that  will  ratifie  and  fly, 
or  be  driven  up  by  the  heat,  foare  there  many  othcrs,  t :hat  as  they  are 
indifibluble  by  the  aerial  menjlruumfo  are  they  of  fuch  fiuggilh  and  grofs 
parts,  that  they  are  not  eafily  rarify'd  by  heat  and  theretore  cannot  be 
rais’d  by  it  ;  the  volatility  or  fixtnels  ofa  body  feemmg  to  conflit  on  y  in 
this,  that  the^ne  is  of  a  texture,  or  has  componcnt  parts  that  will  be 
eafily  rarify'd  into  the  form  of  Air,  and  the  other,  that  it  has  fuch  as  wil 
not  without  much  ado,be  brought  to  fuch  a  conftituuon  ;  and  this  is  that 
part  which  remains  behind  in  a  white  body  call  d  Alhes,  which  contams 
a  fubftance,or  Sait, which  Chymifis  call  ^fc&what  the  part.cular  natures 
of  each  of  thelë  bodies  are,  I  fiiall  not  here  examine,  intending  it  in  an- 
cther  place, but  (hall  rather  add  that  this  Hypothefis  does  fo  exaétly  agrée 
with  afi  Vhanotntna  of  Fire,  and  fo  gemûnely  expheate  each  parttcular 
circumftance  that  I  hâve  hitherto  oblerv  d,  that  it  is  more  then  probable, 
that  this  caufe  which  I  hâve  afiïgn'd  is  the  true  adéquate,  real,  and  onely 
caufe  of  thofe  rhanomena  ;  And  therefore  I  lhall  proceed  a  httle  fur- 

ther,  to  (hew  the  nature  and  ufe  of  the  Air.  .  ... 

Tenthly, therefore  the  difîolving  parts  ofthe  Air  are  but  few, that  is,it 
feems  of  the  nature  of  thofe  Saline  mcnflrmws  or  fpirits,  that  hâve  very 
much  flegme  mixt  with  the  fpirits,  and  therefore  a  fmall  parce  of  it  is 
quickly  glutted,  and  will  diflolve  no  more  ;  and  therefore  unlefs  fome 
frelh  part  of  this  menfirmm  be  apply’d  to  the  body  to  be  difiolv  d,  the 
aftion  ceafes,  and  the  body  leaves  tobe  difiolv  d  and  to  finne.  which 
the  Indication  ofit,though  plac'dor  kept  inthegreatefi  heat;  whereas 
Salt-peter  is  a  menfirmm,  when  meltcd  and  red-hot  that  abounds  more 
with  thofe  Diflolvent  particles,  and  therefore  as  a  fmall  quantity  of  it 
will  diflolve  a  great  fulphureous  body,  fo  will  the  diflolution  be  very 

ouick  and  violent.  .  ,  .  ,  ,  .. 

Therefore  in  the  Eleventh  place,  it  is  obfervable  that,  as  in  other 

folutions,  if  a  copions  and  quick  fupplyoffrelh  ntenfiruum,  t^ughbut 
weak,  be  poured  on,  or  applied  to  the  difioluble  body,  it  quickly  con- 
fumesit:  So  this  menfiruum  of  the  Air,  if  by  Bdlovvs  or  any  other  fu ch 
contrivance,  it  be  copioufly  apply  d  to  the  fhming  o  y,  is 
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diffolve  ît  as  foon,  and  as  violently  as  the  more  ffrong  meuftruum  of 
melted  Nitre. 

Therefore  twelfthly,  it  feemsreafonable  to  think  that  there  is  no  fuch 
thingasan  Elément  of  Fire  that  fhould  attraftor  drawup  the  flame,  or 
towards  which  the  flame  fhould  endeavour  to  afcend  ont  of  a  defire  or 
appetite  of  uniting  with  that  as  its  Homogeneal  primitive  and  generating 
Elément  ^  but  that  that  fhining  tranfient  body  which  we  caïl  Flame,  is 
nothing  elfe  but  a  mixture  of  Air,  and  volatil  fulphureous  parts  of  dillo- 
luble  or  combuftible  bodies,  which  are  aâing  upon  each  other  whil’ft 
they  afcend,  that  is,  flame  feems  to  be  a  mixture  of  Air,  and  the  com¬ 
buftible  volatil  parts  of  any  body,  which  parts  the  encompafling  Air 
does  diffolve  or  work  upon, which  aûion, as  it  does  intend  the  heatof  the 
aerial  parts  of  the  diflol  vent, fo  does  it  thereby  further  rarifie  tholè  parts 
that  are  afting,  cr  that  are  very  neer  them,  whereby  they  growing  much 
lighter  then  the  heavie  parts  of  that  Menfiruum  that  are  more  remote,are 
thereby  protruded  and  driven  upward  ;  and  this  may  be  eafily  obferv'd 
alfo  in  diilolutions  made  by  any  other  menfiruum,  efpecially  fuch  as  either 
create  heat  or  bubbles.  Now,  this  action  of  the  Mcnfluum ,  or  Air ,  on  the 
difloluble  parts,  is  made  with  fuch  violence,  or  is  fuch,  that  it  imparts 
fuch  a  motion  orpulfe  to  the  diaphanous  parts  of  the  Air,  asl  hâve  elfè- 
where  fhevvn  is  requifite  to  produce  light. 

This  Hypothefis  I  hâve  endeavoured  to  raife  from  an  Infinité  ofObfer- 
vationsandExperiments,  the  procefs  of  which  would  be  much  too  long 
to  be  here  inferted,  and  will  perhaps  another  time  afford  matter  copious 
enough  for  a  much  larger  Difcourfe ,  the  Air  being  a  Subject  which 
(though  ail  the  world  has  hitherto  liv'd  and  breath’d  in, and  been  uncom 
verfànt  about)has  yet  been  fo  little  truly  examin’d  or  explain  d,that  a  di¬ 
ligent  enquirer  will  be  able  to  hnd  but  very  little  information  from  what 
has  been  (till  of  late)  written  of  it  :  But  being  once  well  underffood,  it 
will,  I  doubt  not,  inable  a  man  to  render  an  intelligible,  nay  probable,  if 
not  the  true  reafon  of  ail  the  Phœncmena  of  Fire,  which,  as  it  has  been 
found  by  Writers  and  Philofophers  of  ail  Ages  a  matter  of  no  fmall  dif- 
fïculty,  as  may  be  fufficiently  underlfood  by  their  (frange  Hypothefies ,  and 
unintelligible  Solutions  of  fome  few  Phœnomena.  of  it  ;  fo  will  it  prove  a 
matter  of  no  fmall  concern  and  ufein  humane  aflairs,  asl  (hall  ellêwhere 
endeavour  to  manifeff  when  I  corne  to  fhew  the  ufe  of  the  Air  in  refpi- 
ration,  and  for  the  préfet  vation  of  the  life,  nay,  for  the  confervation  and 
reffaurationofthehealthand  natural  conffitution  of  mankind  as  well  as 
ail  other  aereal  animais ,  as  alfo  the  ufes  of  this  principleor  proprietyof 
the  Air  in  chymical,  mechanical,  and  other  operations.  In  this  place  I 
hâve  onely  time  to  hint  an  Hypothefis,  which,  if  God  permit  me  life  and 
opportunity,  I  may  elfewhere  profecute,  improve  and  publifh.  In  the 
mean  time,  before  I  finifh  this  Difcourfe,  I  muft  not  forget  to  acquaint  the 
Reader, that  having  had  the  liberty  granted  me  of  making  fome  trials  on 
a  piece  of  Lignum  fojfile  fhewn  to  the  Royal  Society,  by  the  eminently 
Ingenious  and  Learned  Phyfîcian,  Doctor  Eut,  vvho  receivd  it  for  a  Pre- 
fent  from  the  famous  Ingenwfio  Cav alliera  de  Pozzi.  it  being  one  ofthe  faire ft 
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and  beft  pièces  of  Lignum  fojjile  he  had  feen;  Having  (I  fay)  taken  a 
fmall  piece  of  this  Wood,  and  examin’d  it,  I  found  it  to  burn  in  the  open 
Air  almofr  like  other  Wood,  and  infteed  of  a  refinous  iraoak  or  fume, 
it  yielded  a  very  bituminous one,  fmelling  much  of  that  kind  of  fent  :  But 
that  vvhich  I  chiefiy  took  notice  of,  was,  thatcutting  offa  tmall  pièce  ot 
it  about  the  bignefs  of  my  Thumb,  and  charring  it  in  a  Cruable  with 
Sand,  after  themannerlabove  prefcrib’d,  I  found  it  infimtely  to  abound 
with  the  fmaller  fort  of  pores,  fo  extreme  tbick,  and  fo  regularly  perfo- 
rating  the  fubftance  ofit  long-ways,  thatbreaking  it  offa-crois,  I  found 
it  to  look  very  like  an  Honey-comb^  but  as  for  any  of  the  fécond,  or 
bigger  kind  of  pores,  I  could  not  find  that  it  had  any  $  fo  that  it  leems, 
whatever  were  the  caille  of  its  production,  it  was  not  without  thofe 
fmall  kind  of  pores  which  we  hâve  onely  hitherto  found  in  Vegetable  bo- 
dies  :  and  comparing  them  with  the  pores  vvhich  (  hâve  found  in  the  Char- 
coals  that  I  by  thismeans  made  of  feveral  other  kinds  ofWood,I  nnd  it 
refemble  nonefo  much  as  thofe  of  Firr,  to  which  it  is  not  much  unlikein 

grain  alfo,  and  feveral  other  proprieties.  _  . 

And  therefore,what  ever  is  by  fome,  vvho  hâve  vyntten  or  it,and  parti- 
cularly  by  Fraticifce  StcUuto, who  vvrote  a  Treatife  in  Itulian  of  that  Sub- 
ieüjvvhich  was  Printed  at  Rowe,  1 637-  affirm  d  that  it  is  a  certain  kind  ot 
Clay  or  Earth,  vvhich  in  traft  of  time  is  turn  d  into  Wood,I  îather  fuipedi 
the  quitecontrary,  that  it  was  at  firft  certain  greatTrees  of  Fir  or  Pine, 
which  by  fome  Earthquake,  or  other  calualty,  cametobe  buriedunder 
the  Earth, and  was  there, after  a  long  time  s  refidencefaccording  to  the  fe¬ 
veral  natures  of  the  encompafling  adjacent  parts)either  rotted  and  turn  d 
into  a  kind  of  Clay,  or  pctrifyd  and  turnd  into  a  kind  ot  Stone,or  elle 
had  its  pores  filfd  with  certain  Minerai  juices, vvhich  being  ftayd in  them, 
and  in  traft  of  time  coagulated?  appear  d5  upon  cleaving  out^likc  fmall 
Metaline  Wires,  or  elfe  trom  fome  fiâmes  or  icorching  foi  ms  that  aie  the 
occafion  oftentimes,and  ufually  accompanyEarthquakes,might  be  blaftcd 
and  turn’d  into  Coal,  or  elle  from  certain  Jubterraneons  tires  vvhich  are 
affirm’d  by  that  Authour  to  abound  much  about  thofe  parts  (namely,  in 
a  Province  of  Italy,  call’d  Vmbria,  now  the  Dutchie  ot  Sfoktto  in  the 
Territory  of7w*,anciently  call’d  Tudor.mà  betvveen  the  tvyo  Villages  ot 
Collefecco  and  Rofaro  not  fardiftant  trom  the  high-way  leading  to 
where  it  is  found  in  greater  quantity  then  elfevvhere)are  by  reatoiyot  1  heir 
being  encompafled  with  Earth,  and  fo  kept  clofe  trom  the  aiflo,ying  Air, 
charr’d  and  converted  into  Coal.  It  would  be  too  long  a  work  to  de- 
feribe  the  feveral  kinds  of  pores  vvhich  I  met  withall,  and  oy  thismeans 
difeovered  in  feveral  other  Vegetable  bodies  5  nor  is  it  my  prelent  deiign 
to  expatiate  upon  Inftancesof  the  famé  kind.  but  rather  to  give  a  Spé¬ 
cimen  of  as  many  kinds  as  I  hâve  had  opportunity  as  yet  of  obterving,  re- 
ferving  the  profecution  and  cnlarging  on  partieulars  till  a  more  ht  op- 
portunity  ;  and  in  profecution  of  this  detîgn,  I  (hall  here  add  : 


Obferv. 
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Obferv.  XVII.  Of Petrify’d wood, anciotberVetnfÿd boclies. 

OFthis  fort  of  fubftance,  I  obferv’d  feveral  pièces  of  very  diffèring 
kinds,  both  fortheir  outward  fhape,  colour,  grain,  texture,  hard- 
nefs,  &c.  fome  being  brown  and  redifh  f,  others  gray,  like  a  Hone  5  others 
black,  and  Flint-like  :  fome  loft, like  aSlate  or  Whetftotie,  others  ashard 
as  a  Flint,  and  as  brittle.  That  which  ï  more  particular  examin’d,was  â 
piece  about  the  bignefsof  a  mans  hand,  which  feem’d  tohave  been  a  part 
of  fome  large  tree,  that  by  rottennels  had  been  broken  off  from  it  before 
it  began  tobe  petrify cl. 

And  indeed,  ail  that  I  hâve  yet  feen,  feem  to  hâve  been  rotten  Wood 
before  the  petrifadcion  was  begun  ;  and  not  long  fince,  examining  and 
viewing  a  huge  greatOa^,  that  feem'd  vvith  meer  âge  to  be  rotten  as  it 
ftood,  1  was  very  much  confirm’d  in  this  opinion  5  for  1  found,  that  the 
grain,  colour,  and  fhape  of  the  Wood,  was  exaftly  like  this  petrify'dhb- 
ltance  ;  and  vvith  a  Microfcopc ,  I  found,  that  ail  thofe  Microfcopical  pores, 
which  in  fappy  or  firm  and  lound  Wood  are  fill'd  vvith  the  natural  orirr- 
nate  juices  of  thofe  Vegetables,  in  this  they  were  ail  empty,  like  thofe 
of  Vegetables  charrd  5  but  with  this  différence,  that  they  feem’d  much 
larger  then  I  hâve  feen  any  in  Char-coals  ;  nay,  even  then  thofe  of  Coals 
made  ofgreat  blocks  ofTimber,  which  are  commonly  call’d  Old-coals. 

Thereafon  of  which  différence  may  probably  be,  that  the  charring  of 
Vegetables,  being  an  operation  quickly  perform’d,and  vvhilefh  the  Wood 
is  fappy,  the  more  folid  parts  may  more  eaiîly  fhrinktogether,  and  con¬ 
trat  the  pores  or  interfiitia  betvveen  thenr,  then  in  the  rotten  Wood, 
vvhere  that  natural  juicefeems  onely  to  be  wafh’d  away  by  adventiùous 
or  unnatural  moifture^  and  fo  though  the  natural  juice  be  wafted  frorri 
between  the  firm  parts,  yet  thofe  parts  are  kept  afunderby  the  adventi- 
tions  moyftures,  and  fo  by  degrees  fettled  in  thofe  poftures. 

And  this  I  likewife  found  in  th epctriffd  Wood,  that  the  pores  Were 
fomewat  biggerthen  thofe  of  Charcoal ,  each  pore  being  neer  upon  half 
as  bigg  again,  but  they  did  not  beat  that  difproportion  which  is  expreff 
in  the  tenth  Scheme ,  between  the  fmall  fpecks  or  pores  in  the  firft  Fi¬ 
gure  (which  reprefenteth  the  pores  ofCoal  or  Wood  charrd)  and  the 
black  fpotsof  the  fécond  Figure  (which  reprefent  the  like  Microfcopical 
pores  in  thepetrif/d  Wood)  for  thefe  laft  were  drawn  by  a  Microfiope  that 
magnify’dthe  objeft  above  fix  tiares  more  in  Diameter  then  the  Micro* 
fcope  by  which  thofe  pores  of  Coal  were  obferv'd. 

Now,  though  they  were  a  little  bigger,  yet  did  they  keep  the  exadt 
figure  and  orderof  the  pores  of  Coals  and  of  rotten  Wood,  which  lafl 
alfo  were  much  of  the  famé  cize. 

The  other  Obfervations  on  this  petrifyd  fubftance,  that  a  while  fince, 
by  the  appointmcnt  of  the  Royal  Society ,  I  made,  and  prefented  to  them 
anaccount  of,  were  thefe  thatfollow,  which  had  the  honour  donc  them 
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by  the  moft  accomplifh’d  Mr.  Evelin ,  my  highly  honour’dfriend,  to  bc 
inferted  and  publilhed  araong  thofe  excellent  Obfervations  wherewith 
his  Sylva,  is  replenifh’d,  and  would  therefore  hâve  been  here  omitted  had 
not  the  Figure  of  them,  as  they  appear’d  through  the  Microjcope  been 
before  that  engraven. 

This  retrifyd  fubftance  refembled  Wood,  in  that 

Firft:,  ail  the  parts  of  it  feem’d  not  at  ail  dijlecated ,  or  alter'd  from 
their  natural  Pofition,  whil’ft  they  were  Wood,  but  the  whole  piece  re- 
tain’dthe  exadt  fhape  of  Wood,  having  many  of  the  confpicuous  pores 
of  wood  Jffcill  remaining  pores,  and  lhewing  a  manifeft  différence  vifible 
enough  between  the  grain  of  the  Wood  and  that  of  the  bark,  dpecially 
when  any  fide  ofit  wascut  fmoothand  polite;  for  then  it  appear’d  to 
hâve  a  very  lovely  grain,  like  that  of  fome  curious  clofe  Wood. 

Next  (it  refembled  Wood)  in  that  ail  the  fmallerand  (if  I  mayfocall 
thofe  which  areonely  vifible  vvith  a  good  magnifving  Glafs)  Microfcopi - 
cal  pores  of  it  appear  (both  when  the  fubftance  is  eut  and  polilh’d  tranf 
verjly  and  parallel  to  the  pores  ofit)  perfeftly  like  the  Microfiopi  cal  pores 
of  lèverai  kinds  of  Wood,  efpecially  like  andequalto  thofè  of  feveral 
forts  of  rotten  Wood  which  I  hâve  fince  obferv’d,  retaining  both  the 
fhape, pofition  and  magnitude  of  fuch  pores.  It  was  differing  from  Wood  : 

Firft,  in  weight,  being  to  common  water  as  g*  to  i.  whereas  there  are 
few  of  our  Englijh  Woods,  that  when  very  dry  are  found  to  befullas 
heavie  as  water. 

Secondly,  in  hardnefi  being  very  neer  as  hard  as  a  Flint  ;  and  in  fome 
places  of  it  alfo  refembling  the  grain  of  a  Flint  :  and,  like  it,  it  would 
very  readily  eut  Glafs,  and  would  not  without  difficulty,  efpecially  in 
lqme  parts  of  it,  be  fcratch’d  by  a  black  hard  Flint  :  It  would  alfo  as  rea¬ 
dily  ftrike  fire  againft  a  Steel,  or  againft  a  Flint,  as  any  common  Flint. 

Thirdly,  in  the  clofenefi of  it,  for  though  ail  the  Microfiopical  pores  of 
this  petrifyd  fubftance  were  very  confpicuous  in  one  pofition  ,yet  by  al- 
tering  that  pofition  of  the  polifh’d  furface  to  the  light,  it  was  alfo  mani¬ 
feft,  that  thofe  pores  appeard  darker  then  the  reft  of  the  body,  onely 
becaufe  they  were  fill’d  up  with  a  more  dulkie  fubftance,  and  not  be- 
caufe  they  were  hollow. 

Fourthly,  in  its  incombujliblenefa  in  that  it  would  not  burn  in  the  fire  ; 
nay, though  I  kept  it  a  good  while  red-hot  in  the  flame  of  a  Lamp,  made 
very  intenfe  by  the  blaft  of  a  fmall  Pipe,  and  a  large  Charcoal,  yet  it 
feem’d  not  at  ail  to  hâve  diminifh’d  its  extenfion  5  but  only  I  found  it  to 
hâve  chang’d  its  colour,  and  to  appear  of  a  more  dark  and  dufikie  brown 
colour  5  nor  could  I  perceive  that  thofe  parts  which  feem’d  to  hâve  been 
Wood  at  firft,  were  any  thing  wafted,  but  the  parts  appear’d  as  folid  and 
clofe  as  before.  It  was  further  obfervable  alfo,  that  as  it  did  not  confume 
like  Wood,  fo  neither  did  it  crack  and  Aie  like  a  Flint,  or  fuch  like  hard 
Stone,  nor  was  it  long  before  it  appear’d  red-hot. 

Fifthly,  in  its  dij]elublenej£ $  for  putting  fome  drops  of  diftill’d  l'inegar 
upon  the  Stone,  I  found  it  prefently  to  yield  very  many  Bubbles,  juft  like 
thofe  which  may  be  obferv  din  fpirit  of  Vinegar  when  it  corrodes  coral^ 

though 


though  perhaps  many  of  thofe  fmall  Bubbles  might  proceed  from  fome 
fmall  parcels  of  Air  which  were  driven  out  of  the  pores  of  this  petrifyd 
fubftance  by  the  infirma  ting  liquid  menjîritum. 

Sixthly,  in  its  rigidneft  and  friability ,  being  notât  ali  flexible  but 
brittle  like  a  Flint,  infomuch  that  I  could  with  one  knock  of  a  Hammer 
break  off  a  piece  of  it,  and  with  a  few  more,  reduce  that  into  a  pretty 
fine  powder.  3 

Seventhly,  it  feern  d  alfo  very  differing  from  Wood  tothe  toitch,feel - 
ing  more  cold  then  Wood  ufually  does,  and  nmch  like  other  clofe  fiones 
and  Minerais. 

The  Reafons  of  ail  which  Fhænomena  feem  to  be, 

That  this petrifyd  Wood  having  lain  in  fome  place  vvhere  it  was  well 
foak'd  with petrijying  water  (that  is,  fuch  a  water  as  is  well  impregnated 
with  ftony  and  earthy  particles)  did  by  degrees  feparate,either  by  ftrain- 
ing  and filtration,  or  perhaps, by  précipitation ,  cohefton  or  coagulation, abun- 
dance  of  ftony  particles  from  the  permeating  water,  which  ftony  par¬ 
ticles, being  by  meansofthe  fiuid  vehkle  convey  d,notonely  into  theÆÆ- 
crofcopical  pores,  and  fo  perfeûly  ftoping  them  up,  but  alfo  into  the  pores 
or  intcrfiitia, which  may.  perhaps,  be  even  in  the  texture  or  Schematifme 
of  that  part  of  the  Wood,  which,  through  the  Microjcope, appears  moft  fb- 
lid,  do  thereby  fo  augment  the  weight  of  the  Wood,  as  to  make  it  above 
three  finies  heavier  then  water,  and  perhaps,  fix  times  as  heavie  as  it  was 
when  Wood. 

Next,  they  thereby  fo  lock  up  and  fetter  the  parts  of  the  Wood,  that 
the  firecannot  eafily  make  them  Aie  away.but  theadrion  of  thefire  upon 
them  isonely  able  to  Char  thofe  parts,  as  it  were,  like  a  piece  of  Wood, if 
it  be  clos’d  very  faft  up  in  Clay,and  kept  a  good  while  red-hot  in  the  lire, 
will  by  the  heat  of  the  fire  be  charr’d  and  not  confum'd,  which  may,  per¬ 
haps,  alfo  be  fomewhat  of  the  caufe,  why  the  petnf/db ubftance  appeard 
of  a  dark  brown  colour  after  it  had  been  burnt. 

By  this  intrufion  of  the petrifying  particles,  this  fubftance  alfo  becomes 
hard  and  friable j  for  the  fmaller  pores  of  the  Wood  being  perfectly 
wedg’d,  and  ftuft  up  with  thofe  ftony  particles,  the  fmall  parts  of  the 
Wood  hâve  no  places  or  pores  into  which  they  may  flide  upon  bending, 
and  conlequently  little  or  no  flexion  or  yielding  at  ail  can  be  caus’d  in 
fuch  a  fubftance. 

.  The  remaining  particles  likewife  of  the  Wood  among  the  ftony  par¬ 
ticles,  may  keep  them  from  cracking  and  flying  when  put  into  the  fire 
as  they  are  very  apt  to  do  in  a  Flint. 

Nor  is  Wood  the  onely  fubftance  that  may  by  this  ltind  of  tranfmita- 
tien  be  chang’d  into  ftone  t  for  I  my  felf  hâve  feen  and  examin  d  very 
many  kinds  of  fubftances,  and  among  very  crédible  Authours,  we  may 
meet  with  Hiftories  of  fuch  Metamorphofes  wrought  almoft  on  ail  kind 
of  fubftances,  both  Vegetable  and  Animal,  which  Hiftories,  it  is  not  my 
bufinefs  at  prefènt,  either  to  relate,  or  epitomife ,  but  only  to  fèt  down 
fome Obfervation  I  lately  made onfeveral  kmàoï pet rijyd  Shels,found 
about  Kewjham,  which  lies  within  four  or  five  miles  of  Enjîol,  which  are 
commonly  calfd  Serpentinc-Jlones.  Exami- 
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Examining  feveral  of  thefe  very  curioufly  figur'd  bodies  (which  arc 
commonly  thought  to  be  Stoncs  form’d  by  fome  extraordinary  Flafiic 4 
virtne  latent  in  the  Earth  it  felf  )  I  took  notice  of  thefe  particulars  : 

Firft,  that  thefe  figured  bodies,  or  ftones,  vvcre  ot  very  differingfub- 
ftances’  as  to  hardnefs  :  fome  of  Clay,  forne  Marie,  fome  foft  Stone,  al- 
moft  of  the  hardnefs  of  thofe  foft  ftones  which  Mafons  call  Fire-ftone, 
others  as  hard  as  Portland  ftone,  others  as  hard  as  Marble,  and  fome  as 
hard  a  a  Flint  or  Cryftal. 

Next,  they  were  of  very  differing  fubftances  as  to  traniparency  and 
colour/fome  vvhite,  fome  almoftblack,  fome  brown,  fome  Metalline,  or 
like  Marchafites  ;  fome  tranfparent  like  white  Marble,  others  like  fia w  d 
Cryftal, fome  gray,fome  of  divers  colours  ;  fome  radiated  like  thefe  long 
petrif/d  drops ,  which  are  commonly  fotind  at  the  Fea^  and  in  other 
fubterraneous  cuverns ,  which  hâve  a  kind  ot  pith  inthe  middlc. 

Thirdly,  that  they  were  very  different  as  to  the  manner  of  their  out- 
ward  figuration  ;  for  fome  of  them  feem'd  to  hâve  been  the  fubftance 
that  had  filld  the  Shell  of  fome  kind  of  Shel-fith  ;  others,  to  hâve  been 
the  fubftance  that  had  contain’d  or  enwrapp  d  one  ot  thefe  Shels,on  both 
which, the  perfect  impreffion  either  of  the  inlide  or  outfide  of  fuch  Shells 
feem'd  to  be  left,  but  for  the  moft  part,  thofe  impreffions  feem’d  to  be 
made  by  an  imperfedt  or  broken  Shell,  the  great  end  or  mouth  of  the 
Shell  being  always  wanting,  and  oftentimes  the  littleend,and  fometimes 
half,  and  in  fome  there  were  impreffions,  juft  as  if  there  had  been  holes 
broken  in  the  figurating,  imprinting  or  moulding  Shell;  fome  of  them 
feem'd  to  be  made  by  fuch  a  Shell  very  much  brufed  or  flaw'd,  infomuch 
that  one  would  verily  hâve  thought  that  very  figur’d  ftone  had  been 
broken  or  brufed  whilft  a  gelly,  as  ’twere,  and  fo  hardned,  but  within 
in  the  grain  of  the  ftone,  there  appear'd  not  the  leaft  fign  of  any  fuch 
brufe  or  breaking,  but  onely  on  the  very  uttermoft  fuperficies.  _ 

Fourthly,  they  were  very  different, as  to  their  outward  covering,  fome 
having  theperfedf  Shell,  both  in  figure,  colour,  and  fubftance,  ftickmg 
on  upon  its  furface,  and  adhering  to  it,  but  might  very  eafily  be  fepa- 
rated  from  it,  and  like  other  common  Cockje  or  Scolop-Jhels ,  which  fome  ot 
them  moft  accurately  refèmbled,were  very  diltoluble  in  common  l  inegar, 
others  of  them,efpecially  thofe  Serpentine ,  or  Helical Jlones  were  cover'd 
or  retained  the  fhining  or  Pearl-colour’d  fubftance  of  the  infide  of  a  Shel, 
which  fubftance,  on  fome  parts  of  them,  was  exceeding  thin,  and  might 
very  eafily  be  rubbed  off$  on  other  parts  it  was  pretty  thick,  and  rc- 
tained  a  white  coat,  or  flaky  fubftance  on  the  top,  juft  like  the  outfides 
offuch  Shells;  fomeof  them  had  very  large  pièces  of  the  Shell  very 
plainly  fticking  on  to  them,  which  were  eafily  to  be  broken  or  flaked  ofF 
by  degrees  :  they  likewife,  fome  of  them  retain’d  ail  along  the  furface  of 
them  very  pretty  kind  of  jiitures ,  fuch  as  are  obferv  d  in  the  ikulls  of  fe¬ 
veral  kinds  of  living  créatures,  which  futures  were  moft  curioufly  fhap  d 
in  the  manner  ofleaves,  and  every  one  of  them  in  the  famé  Shell,  exact  ly 
one  like  another,  which  I  was  able  to  difeover  plainly  enoughwithmy 
naked  eye,  but  more  perfectly  and  diftinciJy  vvith  my  Aficrofiope  ;  al! 

thefe 
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thefe  futures ,  by  brcaking  fome  of  rhcfe  ffones,I  found  to  be  the  terminé 
or  boundings  of  certain  diaphragms, of  partitions,which  feem'd  to  divide 
the  cavity  of  the  Shell  into  a  multitude  of  very  proportionate  and  tegu- 
lar  cells  or  caverns ,  thefe  Diaphragms,  in  many  of  them,  I  found  very  per- 
feft  and  compleat,  ofa  very  diftinft  fubffance  from  that  whichfill’d  the 
cavities,  and  exaftly  of  the  lame  kind  with  that  which  covered  the  ont- 
fide,  being  for  the  moft  part  whitifh,  or  mother-of-pearl  colour’d. 

As  for  the  cavities  between  thofe  Diaphragms,  I  found  fomeof  thetn 
fill’d  with  Marie,  and  others  withfeveral  kindsof  ftones,  others.  for  the 
moft  part  hollow,  onely  the  vvhole  cavity  was  ufually  covered  over 
with  a  kind  of  tartareous  petrify  d  fubffance,  which  ftuck  about  the  fides^ 
and  was  there  Ihot  into  very  curious  régulât  f  igures,  juif  as  Tartar,  or 
other  dilfolv'dSalts  are  oblerv  d  to  ftick  and  cryjtaüize  about  the  fides  of 
the  containing  Veiléls^  or  like  thofe  little  Diamants  which Ibeforeob- 
lerved  to  hâve  covered  the  vaulted  cavity  ofa  Flint;  others  had  thefo 
cavities  ail  lin’d  with  a  kind  of  metaüme  or  marchafite-likg  iubftance, 
which  with  a  Microfope  I  could  as  plainly  fee  mol!  curiouily  and  regu- 
larly  figured,  as  I  had  done  thofe  in  a  Flint. 

Front  ail  which,  and  feveral  other  particulars  which  I  obferv’d,  I  can- 
not  but  think,  that  ail  thefe,  and  moft  other  kinds  of  Ifony  bodies  which 
are  found  thus  llrangely  figured,do  owe  their  formation  and  figuration, 
notto  any  kind  of  VUflicf  virtue  inhérent  in  the  earth,  but  to  the  Shells 
of  certain  Shel-fifhes,  which,  either  by  fome  Déluge,  Inundation,  Earth- 
quake,  or  fome  fuch  other  means,  came  to  be  throvvn  to  that  place,  and 
there  to  be  fill’d  with  fome  kind  of  Mudd  or  Clay,  or  petrifywg  Watçr, 
or  fome  other  fublfance,  which  in  tradf  of  time  lias  been  fettled  toge- 
ther  and  hardned  in  thofe  fhelly  moulds  into  thofe  lhaped  fubftances  we 
now  find  them  ;  that  the  great  and  thinend  of  thefe  Shells  by  that  Eartlw 
quake,  of  what  ever  other  extraordinay  caufe  it  was  that  brought  thent 
thither,  wasbroken  off,  and  that  many  others  were  otherwiie  broken, 
bruifed  and  disfigured  ;  that  thefe  Shells  which  are  thus  fpiraliied  and  fe- 
parated  with  Diapbragwes^ere  fome  kind  of  Nautili  or  l'arc  (Une  fells  5 
and  that  others  were  lhells  of  Cochles, Mufles, rcritvincles,ScolopsJkç.  of 
various  forts  $  that  thefe  Shells  in  many,  from  the  particular  nature  of  the 
containing  or  enclos’d  Earth,  or  fome  other  caufe,  hâve  in  traû  of  time 
rotted  and  mouldred  away,  and  onely  left  their  impreflions,  both  on  the 
containing  andçontained  fublfance? $  and  fo  leff  thçmpretty  loqfeone 
within  another,  fo  that  they,  may  be  eafily  feparated  by  â.kqpck,or  two 
of  a  Hammer.  T  hat  others  of  thefe  Shells,  aecordlng  to  the  nature 
of  the  fubftances  adjacent  to  them,  hâve,  by  a  long  continuance  in 
that  poffure,  been  petrify’ d  and  turn’d  into  the  nature  of  ffone,  juff  as  I 
even  now  obforv’d  feveral  forts  of  W ood  to  be.  That  oftentimes  the  Shell 
may  be  found  with  one  kind  of  fublfance  within,  and  quite  another 
without,  having,  perhaps,been  fill’d  in  one  place,  and  afterwards  tranlla- 
ted  to  another,  which  1  hâve  very  frequently  obferv’d  in  Çockje,  Mufle, 
Vtrmincle,  and  other  fhells,  which  I  hâve  found  by  the  Sea  fide.  Nay, 
further,  that  fome  parts  of  the  famé  Shell  may  be  fill’d  in  one  place,  and 

fome 
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fome  other  caverns  in  another,  and  others  in  a  third,or  a  fourth,  or  a  fifth 
place,  for  fo  many  difiering  fubftances  hâve  T  found  in  one  ofthefe  pe- 
trify'd  Shells,and  perhapsalï  thefe  difiering  from  the  encompaffing  earth 
or  fione  ;  the  means  how  ail  which  varicties  may  be  caus’d,  I  think,  will 
not  be  difficult  to  conceive,  to  any  one  that  has  taken  notice  of  thofe 
Shells,  which  are  commonly  found  on  the  Sea  fhore  :  And  he  that  fhall 
throughly  examine  feveral  kinds  of  fuch  curioully  form’d  ftones,will  (I 
am  very  âpt  to  think)  find  reafon  tofuppofe  their  génération  or  forma¬ 
tion  to  be  afcribable  to  fome  fuch  accidents  as  I  hâve  mention'd,  and 
not  to  any  Plajlick_  virtuc  ;  For  it  feems  to  me  qui  te  contrary  to  the  in¬ 
finité  prudence  of  Nature,  which  is  obfervable  in  allits  Works  and  pro¬ 
duisions,  to  defign  every  thing  to  a  determinate  end,  and  for  the  attain- 
ing  of  that  end,  makes  ufe  of  fuch  ways  as  are  (as  farr  as  the  knowledge 
of  man  hasyet  been  able  to  reach  )  altogether  confonant,  and  moft 
agreeable  to  mans  reafon,  and  of  no  way  or  means  that  docs  contradift, 
or  is  contrary  to  humane  Ratiocination  5  whence  it  has  a  long  time  been 
a  general  observation  and  maxime ,  that  Nature  cioes  nothing  in  vain  j  It 
feems,  I  fay,  contrary  to  that  great  Wifdom  of  Nature,  that  thefe  prettily 
fhap’d  bodies  Ihould  hâve  ail  thofe  curious  Figures  and  contrivances 
(which  many  of  them  are  adorn’d  and  contriv'd  with)  generated  or 
wrought  by  a  Plajiick^  virtuc ,  for  no  higher  end  ithen  onely  to  exhibite 
fuch  a  form;  which  he  that  fhall  throughly  confîder  ail  the  circumftances 
of  fuch  kind  of  Figur’d  bodies,  will,  I  think,  hâve  great  reafon  to  be- 
lieve,  though,  I  confefs,  one  cannot  prefently  be  able  to  find  out  what 
Nature’s  defîgns  are.  It  were  therefore  very  defirable,  that  a  good  col- 
leftion  of  fuch  kind  of  figur'd  ftoneswere  collefted;  and  as  many  par- 
ticulars,  circumftances,  and  informations  colleûed  with  them  as  could  be 
obtained,  that  from  fuch  a  Hiftory  of  Obfervations  well  rang’d,  ex- 
amin'd  and  digefted,  the  true  original  or  production  of  ail  thofe  kinds 
offtones  might  be  perfeûly  and  furely  knownj  fuch  as  are  'ihmuler- 
fiones.  Lapides  SteUares,  Lapides  Judaici, and  multitudes  of  other,  where- 
of  mention  is  made  in  Ahlrovandus  Wormius ,  and  other  Writers  of 
Minerais. 


Obferv.  XVII].  Of  the  Schematifme  or  Texture  of  Cork,  and 
of  the  Cells  and  Pores  of  fome  other  fuch  frothy  Bodies. 

ITook  a  good  clear  piece  of  Cork,  and  with  a  Pen-knife  fharpen’d  as 
keen  as  a  Razor,  I  eut  a  piece  of  it  ofF,  and  thereby  left  the  fut  face  of 
it  exceeding  fmooth,  then  examining  it  very  diligently  with  a  Aücro- 
fiope ,  me  thought  I  could  perceive  it  to  appear  a  little  porous;  but  I 
couid  not  fo  plainly  diltinguifh  them,  as  to  be  fuie  that  they  were  pores, 
much  lefs  what  Figure  they  were  of  :  But  judging  frem  the  iightnefs  and 
yielding  quality  of  the  Cork,  that  certainly  the  texture  could  not  befo 
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curions,  but  that  poffibly,  if  I  could  ufe  fome  further  diligence,  I  might 
hnd  it  to  be  difcernable  vvith  a  Microfcope ,  I  with  the  faîne  fharp  Pen- 
knife,  eut  ofi  froni  the  former  fmooth  (urface  an  exceeding  thin  piece  of 
it,  and  piacing  it  on  a  black  objeft  Plate,  becaufe  itwasit  felf  a  vvhite 
body,  and  cafting  the  light  on  it  with  a  deep  plano-convex  Glafs ,  I  could 
exceeding  plainly  perceive  it  tobe  ail  perforated  and  porous,much  like 
a  Honey-comb, but  that  the  pores  of  it  were  not  regular  ;  yét  it  wasnot 
unlikea  Honey-comb  in  thefe  particulars. 

Firft,  in  that  it  had  a  very  littlc  folid  fubftance,  in  comparifon  of  the. 
empty  cavity  that  vvas  contain’d  between,  as  dots  more  manifeftly  appear 
by  the  Figure  A  and  B  of  the  X  I.  Schcme,  for  the  Interjiitia,  or  walls 
(as  I  may  fo  call  them)  or  partitions  of  thole  pores  were  neer  as  thin  in 
proportion  totheir  pores,  as  thofe  thin  films  ofWaxina  Honey-comb 
(vvhich  enclofeand  conftitute  thefexrwgiilar  cclts)  are  to  theirs. 

Next,  in  that  thefe  pores,  or  cells,  were  not  very  deep,  but  confifted 
of  a  great  many  little  Boxes,  feparated  out  of  one  continued  long  pore, 
by  certain  DiapLragms,  as  is  vilible  by  the  Figure  B,  which  reprefents  a 
light  of  thole  pores  fplit  the  long-ways. 

I  no  fboner  dilcern’d  thefe  (.which  were  indeed  the  firft  n/icrofcopi&al 
pores  1  e  ver  law,  and  perhaps,that  were  ever  feep,  .for  I  had  not  met  with 
any  VVriter  or  Perfon,  that  had  made  any  mention  of.them  before  this) 
butmethoughtlhad  with  the  difeovery  of  them,  prefently  hinted  tourne 
the  n-ue  and  intelligible  reafon  of  ail  the  Thœnomena.  of  Cork;  As, 
firft,  if  I  enquir’d  why  it  vvas  fo  exceeding  light  a  body?  rny  Micro- 
fippe  could  prefently  inform  me  that  here  was  the  lame  reafon  évident  that 
there  is  found  for  the  lightnefs  of  froth,  an  empty  Honey-comb,  Wool, 
a  Spunge,  a  Pumice-ftone.  or  the  like  ;  namely,  a  very  fmall  quantity  of  a 
folid  body,  extended  into  exceeding  large  dimenfions. 

Next,  it  feem’d  nothing  more  difficult  to  give  an  intelligible  reafon, 
why  Cork  is  a  body  fo  very  unapt  to  fuck  and  drink  in  Water,  and  con- 
fequently  preferves  it  felf,  floating  on  the  top  of  Water,  though  left  on  it 
never  fo  long  :  and  why  itis  able  to  flop  and  hold  air  in  a  Bottle, though 
it  be  there  very  much  condens’d  and  confequently  preflès  very  ftrongly 
to  get  a  pafîage  out,  without  fuffering  the  leaft  bubble  to  pafs  through 
its  lûbftance.  For,  asto  the  firft,  fince  om  Microfcope  informs  us  thatthe 
fubftance  ofCork  is  altogether  filfd  with  Air,  and  that  that  Air  isper- 
feftly  cnclofed  in  little  Boxes  or  Cells  diftinft  from  one  ancther.  It  feems 
very  plain,  why  neither  the  Water,  nor  anyother  Air  can  eafîly  inlinu- 
ate  it  felf  into  them,  fince  there  is  already  within  them  an  intus  exijiens , 
and  confequently,  why  the  pièces  of  Cork  become  fo  good  floats  for 
Nets,  and  ftopples  for  Viols,  or  other  clofe  Veflels. 

And  thirdly,  if  we  enquire  why  Cork  has  fuch  a  fpringinefs  and  fwel- 
ling  nature  whem  comprend  ?  and  how  it  cornes  to  fuffèr  fo  great  a  com- 
preftion,  or  feeming  pénétration  of  dimenfions,  fo  as  to  be  made  a  lub- 
ftance  as  heavie  again  and  more,  bulk  for  bulk,  as  it  was  before  compref- 
fion,and  yet  fuffer’d  to  return,  is  found  to  extend  it  felf  again  into  the 
fome  lpace  ?  Our  Microfcope  will  eafily  inform  us,  that  the  whole  mais 
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tonfifts  of  an  infinité  company  of  fmall  Boxes  or  Bladders  of  Air,  which 
is  a  fubftance  of  a  fpringy  nature,  and  that  will  fuffer  a  confiderable  con- 
denfation  (as  Ihavefeveral  times  found  by  divers  trials,  by  which  I  hâve 
moffc  evidently  condens  d  it  into  lefs  then  a  twentieth  part  of  its  ufual  di- 
menfionsneer  theEarth,  and  that  with  no  other  ftrength  then  that  of  my 
hands  without  any  kind  of  forcing  Engine, fuch  as  Racks,Leavers,Wheels, 
Pullies,orthe  like,  but  this  onelyby  and  by)  and  befides,  it  feemsvery 
probable  that  thofe  very  films  or  (ides  of  the  pores, hâve  in  them  a  fpring- 
ing  quality,  as  almofl:  ail  other  kind  of  Vegetable  fubfiances  hâve,  fo  as 
to  help  to  reft ore  themfelves  to  their  former  pofition. 

And  could  we  fo  eafily  and  certainly  difeover  the  Schouatifme  and 
Texture  even  of  thefe  films, and  of  feveral  other  bodies,as  we  can  thefe  of 
Cork',  there  feems  no  probable  reafon  to  the  contrary,  but  that  we  might 
as  readily  render  the  truc  reafon  of  ail  their  Vh£nometm,2.s  namely,what 
were  the  caufe  ofthe  fpringinefs,  and  toughnefs  of  fome,  both  as  to  their 
flexibility  and  reftitution.  What,of  the  friabilityor  brittlenefs  of  fome 
others,  and  the  like  $  but  till  fuch  time  as  our  Microfiope ,  or  fome  other 
means,enable  us  to  difeover  the  true  Schemat/fm  and  Texture  ot  ail  kinds 
of  bodies,  we  mu  fi  grope,  as  it  were,  in  thedark,  and  onely  ghefsatthe 
true  reafons  of  things  by  fintilitudes  and  comparifons. 

But,  to  rcturn  to  our  Obfervation.  I  told  feveral  lines  of  thefe 
pores,  and  found  that  there  were  ufually  about  threefeore  of  thefe  fmall 
Cells  placed  end-ways  in  the  eighteenth  part  of  an  Tnch  in  length,whence 
I  concluded  there  muftbe  neer  eleven  hundred  ofthem,  or  femewhat 
more  then  a  thoulànd  in  the  length  of  an  Inch,  and  therefore  in  a  fquare 
Inch  above  a  Million,  or  iiéôqoo.and  in  a  Cubick  Inch, above  twelve 
hundred  Millions, or  1259712000.3  thing  almoft  incredible,  did  not  our 
Jlltcrofcope  allure  us  of  it  by  ocular  demonflration  5  nay,  did  it  not  difeo¬ 
ver  to  us  the  pores  of  a body,  which  were  they  d/aphragmd,\ ike  thofe  of 
Cork,  would  afford  us  in  one  Cubick  Inch,  more  then  ten  times  as  many 
little  Cells,  as  is  évident  in  feveral  charr’d  Vegetables  5  fo  prodigioully 
curious  are  the  Works  of  Nature,  that  even  thefe  confpicuous  pores  of 
bodies,  which  feem  to  be  the  channels  or  pipes  through  which  the  Succns 
tiutritiuf,  or  natural  juices  of  Vegetables  are  convey  d,  and  feem  to  cor- 
relpond  to  the  veins,  arteries  and  other  Veflèls  in  (enfible  créatures,  that 
thele  pores  I  lây,  which  (eem  to  be  the  Veflèls  of  nutrition  to  the  vafieft 
body  in  the  World,  are  yet  lo  exceeding  fmall,  that  the  Atoms  which  Tpi-, 
curus  fancy’d  would  go  neer  to  prove  too  bigg  to  enter  them,  much  more 
to  conftitute  a  fluid  body  in  them. And  how  inhnitely  fmaller  then  muft  be 
the  Veflels  ofa  Mite,  or  the  pores  of  one  ol  thofe  little  Vegetables  I  hâve 
difeovered  to  grow  on  the  back-fide  of  a  Role-leaf,  and  lhall  anon  more 
fully  deferibe,  whofe  bulk  is  many  millions  of  times  lefs  then  the  bulkof 
the  fmall  flirub  it  grows  on  5  and  even  that  (hrub,  many  millions  of  times 
lefs  in  bulk  then  feveral  trees  (that  hâve  heretofore  grown  in  Ettglajtd , 
and  are  this  day  flourilhing  in  other  botter  Climates,  as  we  are  very  cre- 
dibly  inform’d)  if  arleafl  the  pores  of  this  fmall  Vegetable  flrould  keep 
any  fuch  proportion  to  the  body  of  it,  as  we  hâve  found  thefe  pores 
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t>  f  other  Vegetables  to  do  to  their  bulk.  But  of  thefe  pores  ïhàveftid 
more  elfewhere. 

To  proceed  then,  Cork  feems  to  be  by  the  tranfverfe  conffitution  of 
the  pores,  a  kind  of  Fungw  orMufbrome,  for  the  pores  lie  like  io  many 
Rays  tending  from  the  center,  or  pith  of  the  tree,  outwards  5  fo  that  if 
you  cutofi  a  piece  from  a  board  of  Cork  tranfverily,  to  the  fiat  of  it,> 
you  will,  as  it  were,fpiit  the  pores,  and  they  vvill  appear  juif  as  they  are 
exprefsd  in  the  Figure  B  of  the  X  I.  Scbenie.  But  if  you  fhave  off  a 
very  thin  piece  from  this  board,  pafallel  to  the  piain  of  it,  you  will  eut 
ail  the  pores  tranfverily,  and  they  will  appear  almoft  as  they  are  exprefs’d 
in  the  Figure  A,  fave  onely  the  iblid  Interjîitia  will  not  appear  fo  thick 
as  they  are  there  reprefented. 

So  that  Cork  feems  tofuck  its  nourifbment  from  the  fubjacent  barkof 
the  Tree  immediately,  and  to  be  a  kind  of  excrefcence,  or  a  fublfance 
difdnfr  from  the  fubftances  of  the  entire  Tree,  fomething  analogus  to 
the  Mufhrome,  or  Mofs  on  other  Trecs,  or  to  the  hairs  on  Animais,  And 
having  enquir’d  into  the  Hiltory  of  Cork,  I  ftnd  it  reckoned  as  an 
excrefcency  of  the  bark  of  a  certain  Tree,  which  is  diftindl  from  the  two 
barks  that  lie  vvithin  it,  which  are  common  alfo  to  other  trees  ;  That  ’tis 
fome  time  before  the  Cork  that  covers  the  young  and  tender  lprouts 
comeS  to  bediicernable;  That  it  cracks, fia ws,and  cleaves  into  many  great 
chaps,  the  bark  underneath  remaininj^entire  5  Thatit  may  befeparated 
and  remov'd  from  the  Tree,  and  yet  the  two  under-barks  (fuch  as  arc 
alio  common  to  that  with  other  Trees)  not  at  ail  injur’d,  but  rather 
helpcd  and  freed  from  an  external  injury.  Thus  JonJlontit  in  Dendrologia , 
fpeaking  de  Subere ,  fays,  Arlor  ejî  proceru,  Lignum  eji  robujium ,  clempto 
cortice  in  aquis  non  fluitat,  Cortice  in  erbem  dctraclo  juvatur ,  crttfcefcens 
enim prœjlnngit  &  Jirangnlat ,  intra  trienniumiterum  repktnr  :  Caudexubi 
adolefcit  crajjùs ,  cortex  f/tperror  denfus  carno/iis0diws  digïtos  crajjùs,fcaber , 
rimofus ,  C/“  qui  niji  detrahatnr  debifeit ,  alioque  fubnafanite  cxpellitur ,  inte- 
rior  qui  JûbeJl  nenelluf  it/i  rubet  ut  arbor  minio  ptida  vidcatur.  Which 
Hiffories,ifwell  coniîder  d,  and  the  tree,  fubffance,  and  manner  of  grow- 
ing,  if  well  examin’d,  would,Iam  very  apt  to  believe,muchconftrm  this 
my  conjeéture  about  the  origination  of  Cork. 

Nor  is  this  kind  of  Texture  peculiar  to  Cork  onely  ;  for  upon  exami¬ 
nation  with  my  A Ficrofeope,  I  hâve  found  that  the  pith  of  an  Elder,  or  al- 
moft  any  other  Tree,  the  innerpulp  or  pith  of  the  Cany  hollow  ffalksof 
feveral  other  Vegetables:  as  of  Fennel,  Carrets,  Daucus,  Bur-docks, 
Teafèls,  Fearn,  fome  kinds  of  Reeds,  &c.  hâve  much  fuch  a  kind  of 
Schematifme ,  as  I  hâve  lately  fhewn  that  of  Cork,  fave  onely  that  here 
the  pores  are  rang’d  the  long- ways,  or  the  famé  ways  with  the  length  of 
the  Cane,whereas  in  Cork  they  are  tranfverfe. 

The  pith  alfo  that  fills  that  part  of  thefialk  ofaFeather  that  isabove 
the  Quil,  has  much  fuch  a  kind  of  texture,  fave  onely  that  which  way  fo- 
ever  I  fet  this  light  fubffance,  the  pores  feem'd  to  be  eut  tranfverfly  ;  fo 
that  I  ghefs  this  pith  which  fills  the  Feather,  not  to  confift  ofabundance 
of  long  pores  foparated  with  Diaphragms,  as  Cork  does,  but  to  be  a  kind 
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of  folid  or  hnrdned  froth,or  a  cetigeries  ofvery  fmall  bubblesconfolidated 
in  that  form,into  a  pretty  fiiff as  well  as  tough  concrète, and  that  each  Ca- 
vern,  Bubble,  or  Cell,  is  diftinûly  feparate  from  any  of  the  reft,  without 
any  kind  of  hole  in  the  encompafling  films,  fo  that  I  could  no  more  blow 
through  a  piece  of  this  kinde  of  lubftance,then  I  could  through  a  piece  of 
Cork,  or  the  found  pith  of  an  Elder. 

But  though  I  could  not  with  my Mi crofc ope,  nor  with  my  breath,  nor 
any  other  way  I  hâve  yet  try’d,  dilcover  a  paflàge  out  of  one  of  thofe 
cavities  into  another,  yet  I  cannot  thence  conclude,  that  therefore  there 
arenone  fuch,  by  which  the  Suc  ats  fiutntius] orappropriate  juices  ofVe- 
getables,  may  pafs  through  them }  for,  in  fcveral  of  thofe  Vegetables, 
whil’ftgreen,  I  hâve  with  my  Microfcope ,  plainly  enoughdifcover’dthefe 
Cells  or  Pôles  fill’d  with  juices,  and  by  degrees  fweating  them  out  :  as  I 
hâve  allô  obfërved  in  green  Wood  ail  thofe  long  Microfcopical  pores 
which  appear  in  Charcoal  perfeftly  empty  of  any  thing  but  Air. 

Now,  though  I  hâve  with  grcat  diligence  endeavoured  to  find  whe- 
ther  there  be  any  fiich  thing  in  thofe  Microjcopcal  pores  ot  Wood  or 
Piths,  as  the  Valves  in  the  heart,veins,and  other  pafi'ages  of  Animals,that 
open  ’and  give  paflàge  to  the  contain'd  fluid  juices  one  way,  and  fhut 
themfelves,and  impede  the  paflàge  of  fuch  liquors  back  again,yet  hâve  I 
not  hitherto  been  ableto  fay  any  thing  pofitivein  it$  though, me thinks, 
it  fèems  very  probable, that  Nature  has  in  thefe  paflàges,as  well  as  in  thofe 
of  Animal  bodies,very  many  appropriated  Infiruments  and  contrivances, 
whereby  to  bringher  defigns  and  end  to  pals, which  ’tis  not  improbable, 
but  that  fome  diligent  Obferver,  if  help’d  with  bettcr  j Micrefcopes,  may 
in  time  detefh 

And  that  this  may  be  fo,  fcems  with  great  probability  to  be  argued 
from  the  flrange  Thanomena  of  fenfitive  Plants,  wherein  Nature  leems 
to  perform  feveral  Animal  aidions  with  the  famé  Schematifm  or  Orginiza- 
tion  that  is  common  to  ail  Vegetables,  as  may  appear  by  fome  no  leis 
inftruftive  then  curious  Obfervations  that  were  rnade  by  divers  Emi¬ 
nent  Members  ofthe  Royal  Society  on  fome  of  thelé  kind  of  Plants, where- 
of  an  accountwasdelivered  in  tothem  by  themoftlngeniousand  Excel¬ 
lent  rkyjtcian,  DoÛor  Claris which,  having  that  liberty  granted  me  by 
that  mofi:  Illuflrious  Society,  I  hâve  hereunto  adjoyn’d. 

Obfervations  on  the  Humble  and  Senfible  Plants  in  M'  Chiffin’s 
Garden  in  Saint  James’s  Park.->  made  Auguft  the  9lh’  iéér. 
Prefent ,  the  Lord  Brouncker ,  Sr.  Robert  Morayy  Dr.  Uïlkînsy 
Mr.  Evelin ,  Dr.  HenJI)an\  andPlr.  Clark.- 

There  are  four  Plants,  two  of  which  are  little  fhrub  Plants, 
with  a  little  fhort  ftock,  about  an  Inch  above  the  ground,  from 
whenceare  fpread  feveral  fticky  branches,  round,  ftreight,  and 

fmooth. 
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fmooth  in  die  diftancesbetween  the  Sprouts,  but  juft  under  the 
Sprouts  there  are  two  fharp  thorny  prickles,  broad  m  the  leo 
ting  on,  as  in  the  Brarable,  one  juft  under  the  Sprout,  the  other 

on  the  oppofite  fide  of  the  branch.  |J 

The  diftances  bctwixt  the  Sprouts  are  ufually  fomething  Schem. 
morethen  an  Inch,  and  many  upon  a  Branch,  according  to  its  - 
length,  and  they  grew  fo,  that  if  the  lower  Sprout  be  on  theleft 
fidc  of  the  Branch,  the  next  above  is  on  theright,  and  foto  the 
end,  not  fprouting  by  pairs. 

Attire  end  of  each  Sprout  are  generally  four  fprigs,  twoat 
the  Extremity,  and  one  on  each  fide,  juft  undei  ît.  Atthefirft 
fprouting  of  thefe  from  the  Branch  to  the  Sprig  where  the  Raves 
grow,  they  are  full  of  little  fhort  white  hairs,  which  wear  off  as 
the  leaves  grow,  and  thcn  they  are  fmooth  as  the  Branch. 

Upon  each  of  thefe  fprigs,  are,  for  the  moft  part,  eleven  pair 
of  leaves,  neatly  fèt  into  the  uppermoft  part  of  the  little  fprig, 
exadly  one  againft  another,  as  itwere  in  little  articulations.,  luch 
as  Anatomifts  call  Enarthrofis ,  where  the  round  head  of  a  Bone 
is  received  into  another  fitted  for  its  motion  ;  and  ftandingveiy 
fitly  to  fhut  themfelves  and  touch,  the  pairs  juft  above  them 
clofing  fomewhat  upon  them,  as  in  the  fhut  fprig  ;  fo  is  the 
little  round  Pedunculus  of  this  leaf  fitted  into  a  little  cavity  of 
the  fprig,  vifible  to  the  eye  in  a  fprig  new  pluck  d,  or  in  a  fpi  ig 
withered  on  the  Branch,  from  which  the  leaves  eafily  fall  by 
touching. 

The  leaf  being  almoft  an  oblong  fquare,  and  fêt  into  the  l  e- 
dunculus,  atone  of  the  lower  corners,  receiveth  from  that  not 
onely  a  Spine,  as  I  may  call  it,  which,  paffing  through  the  leaf, 
divides  it  fo  length-ways  that  the  outer-fide  is  broader  then  the 
inner  next  the  fprig,  but  little  fibres  paffing  obliquely  towards 
the  oppofite  broader  fide,  feem  to  make  it  here  a  little  mulcular, 
and  fitted  to  move  the  whole  leaf,  which,  together  with  the 
whole  fprig,  are  fet  full  with  little  fhort  whitifh  hairs. 


One 
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One  ofthefe  Plants,  whofe  branch  feem'cl  to  be  older  and 
moregrown  then  the  other,onely  the  tender  Sprouts  of  ic,  after 
the  leaves  are  (h  ut,  fall  and  hang  down  ;  of  the  orher,  the  wliole 
branches  fall  to  the  ground,  if  the  Sun  fhine  very  warm,upcn  the 
firft  taking  off  the  Glafs,  whichl  therefore  cal!  the  humble  P  lara. 

The  other  two,  which  do  never  fall,  nor  do  any  of  their 
branches  flagg  and  hang  down,  finit  not  their  leaves*  but  upon 
fomewhat  a  hard  ftrokc  ■  the  ftalks  leem  to  grow  up  from  a  root 
and  appear  more  herbaceous,  they  are  round  and  fmooth,  without 
any  prickle,  the  Sprouts  frorn  rhem  hâve  feveral  pairs  offprigs, 
with  much  lefs  leaves  then  the  other  on  them,  and  hâve  on 
each  fprig  generally  feventeen  pair. 

Upon  touching  any  of  the  fprigs  with  leaves  on,  ail  the  leaves 
on  that  fprig  contrafting  themfelves  by  pairs,  joyned  their  up- 
per  fuperficies  elofe  together. 

Upon  the  dropping  a  drop  ot  Aqua  finis  on  the  fprig  be- 
twixt  the  leaves,  f  f  ail  the  leaves  above  (but  prefently,  thofc 
below  by  pairs  fucceffively  after,  and  by  thelower  leaves  of  the 
other  branches,  /  /,  h.  A.,  &c.  and  fo  every  pair  fucceffively, 
with  fome  little  diftance  of  time  betwixt,to  the  top  of  each  fprig, 
and  fo  they  continu’d  fhut  ail  the  time  we  were  there.  But  I  re- 
turmng  the  next  day,  and  lèverai  days  fince,found  ail  the  leaves 
dilated  again  on  two  of  the  fprigs  ;  but  from//,  where  the  Aqua 
finis  had  dropped  upwards,  dead  and  withered  ;  but  thofe  be¬ 
low  on  the  famé  fprig,  green,  and  clofing  upon  the  touch,  and 
are  fo  at  this  day,  Augu/l  14. 

With  a  pair  of  Scillers,  as  fuddenlyas  ît  could  bedone,  one 
ot  the  leaves  b  b  was  clipped  off  in  the  middIe,upon  which  that 
pair,  and  the  pair  above,  clofed  prefently,  after  a  little  interval, 
d  d,  then  e  e,  and  fo  the  reft  of  the  pairs,  to  the  botfom  of  the 
fprig,  and  then  the  motion  began  in  the  lcwer  pairs,  /  /,  on  the 
othei  fprigs,  and  fo  fhut  them  by  pairs  upwards,  though  not 
with  fuch  diftinft  diftances. 


Under 
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Under  apretty  large  branch  with  its  fprigs  on,  there  lying 
a  large  Shell  betwixt  cwo  and  three  Inches  belôw  ir,  there  was 
rubbed  on  a  ftrong  fented  oyl,  aftfcr  a  little  time  ail  tlie  leaves  on 
that  fprig  were  fhut,  and  fo  they  continued  ail  the  time  of  oïlr 
ftay  there, but  at  my  rcturne  the  next  day,  I  foundthe  pofition 
of  the  Shell  alter’d,  and  the  leaves  expanded  as  before,  and 
clofing  upon  the  touch. 

Upon  the  application  of  theSun-beams  by  a  Burning-glafs, 
the  more  humble  Plant  fell,  theother  fhut  their  leaves. 

We  could  not  fo  apply  the  fmoak  of  Sulpher ,  as  to  haveanÿ 
vifible  eff’eft  from  that,attwoor  three  times  trial  ;  but  on  ano- 
ther  trial, the  fmoak  touching  the  leaves, it  fucceeded. 

The  humble  Plant  fell  upon  taking  ofl  the  Glafs  wherewith  it 
was  covered. 

Cutting  off  one  of  the  little  Sprouts,  two  or  three  drops  of  lï- 
quor  were  thruft  ont  of  the  part  from  whence  that  was  cut,very 
cleer,  and  pellucid,  of  a  bright  greenifh  colour,  tafting  at  firfl  a 
little  bitterifh,butafterleaving  a  licorifh-liketafte  in  my  mouth. 

Since,going  two  or  three  times  when  it  was  coîd,  I  took  the 
Glafles  from  the  more  humble  Plant, and  it  did  not  fall  as  fornier- 
ly,  but  fhut  its  leaves  onely.  But  coming  afterwards,  when  the 
Sun  fhone  very  warm,  as  foon  as  it  was  taken  off,  it  fell  as 
before. 

Since  I  pluck’d  off  another  fprig,  whofe  leaves  were  ail  fhut. 
and  had  been  fo  fome  time,  thinking  to  obferve  the  liquor 
fhould  corne  from  that  I  had  broken  off  ,  but  finding  none, 
though  with  preffing,to  corne,  I,  as  dexteroufîy  as  I  could,  pull’d 
ofFone  whofe  leaves  Were  expanded,  and  then  had  upon  the  fhut- 
ting  of  the  leaves,  a  little  of  the  mention’d  liquor,  from  the  end 
of  the  fprig  1  had  broken  from  the  Plant.  And  this  twice  fuc- 
ceffively,  as  often  almoft  as  I  durft  rob  the  Plant. 

But  my  curiofity  carrying  me  yet  further,  1  eût  off  One  of 
the  harder  branches  of  the  ftronger  Plant,  and  there  came  of  the 

liquor. 
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liquor,  both  from  chat  I  hacl  eut,  and  that  I  had  eut  it  from, 
without  prefïure. 

Whieh  made  me  think,  that  the  motion  of  this  Plant  upon 
touching,  might  be  from  this,  that  there  being  a  conftant  inter  - 
courfe  betwixt  every  part  of  this  Plant  and  its  root,either  by  a  cir¬ 
culation  of  this  liquor, or  a  conftant  preffing  ol  the  fubtiler  parts 
of  it  to  every  extremity  of  the  Plant,  llpon  every  preffure,from 
whatfoever  it  proceeds,  greater  then  that  whieh  keeps  it  up,  the 
fubtile  parts  of  this  liquor  are  thruft  downwards,  towards  its  ar¬ 
ticulations  of  the  leaves,  w-here,not  having  room  prefently  to  get 
into  the  fprig,the  little  round  pedunculus ,  Iront  whence  the  Spine 
and  thofê  oblique  Fibres  I  mention’d  rife,  being  dilated,  the 
Spine  and  Fibres  (being  continued  front  it)  muft  be  contrafted 
and  fhortned,  and  fodraw  theleaf  upwards  to  joyn  with  itsfèl- 
low  in  the  famé  condition  with  it  felf,  where,  being  clofed,they 
are  held  together  by  the  implications  of  the  1  ittle  whitifh  hair,  as 
well  as  by  the  ftill  retreating  liquor,  whieh  diftending  the  Fibres 
that  are  continued  lower  to  the  branch  and  root,  fhorten  them 
above  ;  and  when  the  liquor  is  fo  much  forced  from  the  Sprout, 
whofe  Fibres  are  yet  tender,  and  not  able  to  fupport  themfelves, 
but  by  that  tenfnefs  whieh  the  liquor  filling  tlieir  interjlices  gives 
them,  the  Sprout  hangs  and  flags. 

But,  perhaps,  he  that  had  the  ability  and  leifure  to  give  you 
the  exact  Anatornp  of  this  pretty  Plant,  to  fhew  you  its  Fibres , 
and  vifible  Canales ,  through  whieh  this  fine  liquor  circulateth, 
or  is  moved,  and  had  the  faculty  of  better  and  mort  copioully 
expreffing  his  Obfervations  and  conceptions,  fuch  a  one  would 
eafily  from  the  motion  of  this  liquor,  folve  ail  the  Phœnomena , 
and  would  not  fèar  to  affirm,  that  it  is  no  obfcure  fenfation  this 
Plant  hath.  But  I  havefaid  toomuch,  I  humbly  lubmit,  andam 
ready  to  ftand  correfted. 

I  hâve  not  yet  made  (b  full  and  fatisfaûory  Obfervations  as  I  delîte  on 
this  Plant,  whieh  lêems  to  be  a  Subjeü  that  vvill  afford  abundance  of 

information. 
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information.  Eut  as  farr  as  I  hâve  had  opportunity  to  examine  it,I  hâve 
difeovered  with  my  Microfcop'e  véry  curious  ftru&ures  and  contrivances  ; 
but  defigning  much  more  accurate  examinations  and  trials, both  with  my 
Mtcrofcope ,  and  otherwife,  as  fton  as  the  feafon  will  permit,  I  fhall  not  till 
then  addanything  of  whatlhave  already  taken  notice  oR  butas  farr  as 
Ihave  yetobferv’d,I  judge  the  motion  ofitto  ptoceed  from  caufesvery 
differing  from  thofe  by  which  Gut-ftrings,or  Lute-ftrings,the  beard  of  a 
wilde  Oat,  or  the  beard  of  the  Seeds  of  Géranium,  Mojcatum ,  or  Mitsk: 
grafi and  other  of  kinds  of  Cranes-biU^move.  themfelves.  Of  which  I  fhall 
add  more  in  the  fubfequent  Obfervations  on  thofe  bodies. 


Obferv.  XI X.  Of  a  Plarir  grmtmg  in  the  hlighttd  or yéllow J}>ecksf 
of  Damask-rofe-leaves,  Bramble-leaves,  and  fome  other  kïnd 
of  leaves'. 

IHave  forfeveral  years  together,  in  the  Moneths  oïjutie^uly,  Âugùft , 
and  September  (when  any  of  the  green  leaves  of  Rofes  begin  to  dry  and 
grow  yellow)  obferv'd  many  of  them,  efpecially  the  leaves  of  the  old 
fhrubs  oïbamask:Rofes,  ail  befpecked  with  yellow  ftains,  and  the  under- 
fides  juft  againft  them,  to  hâve  little  yellow  hillocks  of  a  gummous  fùb- 
ftance,  andfêveralof  them  to  hâve  fmall  black  (pots  in  the  midft  of  thofe 
yellow  ones,  which,  to  the  naked  eye,  appear’d  no  bigger  then  the  point 
of  a  Pin,  or  the  fmalleft  black  fpot  or  tittle  of  Irik  one  is  able  to  make 
with  a  very  fharp  pointed  Pen. 

Examiningthefe  with  a  Microfcope,  I  wasable  plainly  to  diffinguiiRup 
and  down  the  furface,  feveral  fmall  yellow  knobs,  ofa  kind  of  yellowifh 
red  gummy fubftance,  outof  which  I  perceiv’d  therefprung multitudes 
of  little  cafés  or  black  bodies  like  Seed-cods,  and  thofe  of  them  that 
were  quite  without  the  hillock  of Gumm,  difclos’d  themfelves  to  grow 
ouf  of  it  with  a  fmall  Straw-colour'd  and  tranfparent  ftem,  the  which 
feed  and  ffem  appear’d  very  like  thofe  of  common  Mois  (which  I  elfe- 
\vhéfe  défcribe)  but  that  they  were  abundantly  lefs,  many  hundredsof 
fhembeîng'not  ablèto  equalize  one  fingle  feed  Cod  of  Mois. 

ï  hâve  often  doubted  whether  they  were  the  feed  Çods  of  fome  little 
Plant,  or  fome  kinâ  of  fmall  Buds,  or  the  Eggs  of  fome  very  fmall  Infeft, 
they  appear'd  of  a  darkbrownifh  red,  fome  almoft  quite  black,  and  ofa 
Pigure  much  refembling  the  feed-cod  of  Mofs,  but  their  ftalks  on  which 
they  grew  were  ofa  very  fine  tranfparent  fubfhmce,  almoft:  like  the  ftalk 
of  mould,  biit  that  they  feem’d  fomewhat  more  yellow. 

That  which  makes  me  to  fùppofe  them  tobe  Vegetables,  is  for  that  1 
perceîv’d  many  of  thofe  hillocks  bare  ordeftitute,  as  if  t  hofe  bodies  lay 
yet  conceafd,as  G.In  others  of  them, they  were  juft  fpringing  out  oftheir 
gummy  hillocks,  which  ail  feem’d  to  fhoot  direûly  outwards,  as  at  A.  In 
others,  as" at  B,'  I  found'  them  juft  gotten  out, with  very  little  or  no  ftalk, 
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and  the  Cods  of  an  indifferent  cize;but  in  others,as  C,  I  found  them  begin 
to  hâve  little  fhort  ftalks,  or  ftems  ;  in  others,  as  D,  thofe  ftems  were 
grown  bigger,  and  larger  ;  and  in  others,  as  at  E,  F,  H,  I.  K,  L.  &c.  thofe 
ftems  and  Cods  were  grown  a  great  deai  bigger,  and  the  ftalks  were 
morebulky  about  the  root,  and  very  much  taper  cl  tow.irds  the  top,  as 
at  F  and  L  is  moft  vifible. 

I  did  notfind  that  any  of  them  hadany  feed  in  them,  orthatanyof 
them  were  hollow,  but  as  they  grew  bigger  and  bigger,  I  found  thofe 
heads  or  Cods  begin  to  turn  their  tops  towards  their  roots,  in  the  famé 
manner  as  I  had  obferv'd  that  of  Mois  to  do;  1b  that  in  ail  likelihood. 
Nature  did  intend  in  that  pofture,  what  fhe  does  in  the  like  fêed-cods  of 
greater  bulk,  that  is,  that  the  feed,  when  ripe,  fhould  be  lhaken  out  and 
difperfed  at  the  end  of  it,  as  we  find  ir.  Columhine  Cods,  and  the  like. 

The  whole  Oval  OOOO  in  the  fécond  Figure  of  the  12.  Schéma 
reprefentsa  fmall  part  of  a  Rofeleaf,  about  the  bignefs  of  the  little  Oval 
in  the  hillock,  C,  marked  with  the  Figure  X.  in  which  1  hâve  not  par- 
ticularly  obferv’d  ail  the  other  forais  of  the  furface  of  the  Rofe-leaf,  as 
being  little  to  my  prefent  purpofè. 

Now,  if  thefe  Cods  hâve  a  feed  in  them  fo  propot  tion’d  to  the  Cod,  as 
thofe  of  Vinks ,  and  Carnations ,  and  Columbines ,  and  the  like,  how  unima- 
ginably  fmall  muft  each  of  thofe  feeds  neceffarily  be,  for  the  whole 
length  of  one  of  thelargeft  of  thofe  Cods  was  not  ^  partofanlnch  ; 
fome  not  above  ,-ki ,  and  therefore  certainly,  very  many  thoufand  of 
them  would  be  unable  to  make  a  bulk  that  fhould  be  vifible  to  the  naked 
eye  ;  and  if  each  of  thefe  contain  the  Rudiments  of  a  young  Plant  of  the 
famé  kind,  what  muft  we  fay  of  the  pores  and  conftituent  parts  of  that  ? 

The  génération  ofthis  Plant  feemsin  part,afcribable  to  akindofÆfr/- 
derv  or  Blight;, whereby  the  parts  of  the  leaves  grow  fcabby,  or  putrify'd, 
as  it  were,  fo  as  that  the  moifture  breaks  out  in  little  fcabs  or  fpots,  which, 
as  I  faid  before,  look  like  little  knobs  of  a  red  gummous  fubftance. 

From  this  putrify’d  fcabb  breaks  out  this  little  Vegetable  ;  which  may 
be  fomewhat  like  a  Mould  or  Afofi ;  and  may  hâve  its  equivocal  généra¬ 
tion  much  after  the  famé  manner  as  I  hâve  fuppofed  Aiofs  or  Mould to 
hâve,  and  to  be  a  more  fimple  and  uncompounded  kind  of  végétation, 
which  is  fet  a  moving  by  the  putrifaffive  and  fermentative  heat,  joyn'd 
with  that  of  theambientaerial,  when  (by  the  putrifafrion  and  decay  of 
fome  other  parts  of  the  vegetable,  that  for  a  while  ftaid  its  progrefs)  it  is 
unfetter’d  and  left  at  liberty  to  move  in  its  former  cour fe,  but  by  reafon 
of  its  régulât  or  s,  moves  and  afts  after  quite  another  manner  then  it  did 
when  a  coagent  in  the  more  compounded  machine  of  the  more  perfect 
Vegetable. 

And  from  this  very  famé  Principle,  I  imagine  the  Mijleto  of  Oaks, 
Thorns,  Appletrees,  and  other  Trees,  to  hâve  its  original  :  It  feldom  or 
nevergrowing  on  any  of  thofe  Trees,till  they  begin  to  wax  decrepid,and 
decay  with  âge,  and  are  pefter’d  with  many  other  infirmities. 

Hither  alfb  may  be  referr'd  thofe  multitudes  and  varieties  of  Mufrroms. 
fuch  as  that,call'd  Jem-ears}  ail  forts  of gray  and  green  Moffes,  &c.  which 
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infeft  ali  kind  ofTrees,fhrubs,and  the  like,efpecially  when  they  coihe  to 
any  bignefs.  And  this  we  fee  to  bevery  much  the  methodof  Nature 
throughout  its  operations,  putrif aff ive  Vegetables  very  often  producinga 
Vegetableofa  much  lefs  compounded  nature,  and  of  a  much  inferieur 
tribe;  and  pu  tref active  animai  fubftances  degeneratinginto  fome  kind  of 
animal  produftion  ofa  much  inferiour  rank,and  ofa  more  fimple  rïature* 

Thusvve  find  the  humours  and  fubftances  of  the  body,upon  putrif  t&i- 
on, to  produce  Orange  kinds  of  moving  Vermine  :  the  putrifaUion  of  the 
Ointes  and  juices  of  the  Stomack  and  Guts,  produce  Worms  nlmoft  like 
Earth-worms,the  Wheals  in  ebildrehs  hands  produce  a  little  Worm,CaH’d 
a  Wheal-vporm  :  Thebloud  andmilk,  and  other  humours,  produce  other 
kinds  of  Worms,  atleaO,  if  we  may  believe  what  is  deliver'd  tousby 
very  fa  mous  Authors  though,  I  confefs,  I  bave  not  yet  been  able  to  d  if- 
cover  fuch  my  felf. 

And  whereas  it  may  feem  Orange  that  l  inegar ,  Meal,  muOy  Castes , 
are  obferv’d  to  breed  their  differing  kinds  of  Infefts,  or  living  créatures, 
whereas  they  being  Vegetable  fubOances,  feem  to  b;  of  an  inferiour  kind3 
and  fo  unable  to  produce  a  créature  more  noble,  or  of  a  more  com¬ 
pounded  nature  then  they  themfelves  are  of,  and  fo  without  fome  con¬ 
current  ieminal  principle,  may  be  thought  utterly  unfit  for  fuch  an  ope¬ 
ration  }  I  muO  add,  that  we  cannot  prefently  politively  fay,  there  are 
no  animal  fubOances,  eirher  mediately,  as  by  the  foil  orfatningof  the 
Plant  from  whence  they  fprung,ormore  immediately,by  thereal  mixture 
or  compoOtion  of  fuch  fubOances,  join’d  withthefn  ;  or  perchance fome 
kind  of  Infeft,  in  fuch  places  where  fuch  kind  of  putrifying  or  ferment- 
ing  bodies  are,  may,  by  a  certain  inOinû  of  nature,  ejeft  fome  fort  of  fe- 
minal  principle,  which  cooperating  with  various  kinds  of  pntrifying  fub¬ 
Oances,  may  produce  various  kinds  of  Infefts.or  Animate  bodies  :  For  we 
Ond  in  moO  Ibrts  of  tholë  lower  degrees  of  Animate  bodies,  that  the 
putrifying  fubOances  on  which  thefe  Eggs,  Seeds,  or  feminal  principles 
arecaO  by  the  Infeft,  become,  as  it  were,  the  Matrices  or  Wombs  that 
conduce  very  much  to  their  génération,  and  may  perchance  alfo  to  their 
variation  and  alteration,  much  afterthe  famé  manner.  as,  by  Orange  and 
unnatural  copulations,  feveral  new  kinds  of  Animais  are  produc’d,  as 
Mules,  apd  the  like,  which  are  ufually  call  d  MonOrous,  becaufe  a  little 
unufual,  though  many  of  them  hâve  ail  their  principal  parts  as  perfeftly 
Ihap’d  and  adapted  for  their  peculiar  ufes,  as  any  of  the  moO  perfeft 
Animais.  If  therefore  the  putrifying  body,on  which  any  kind  of  feminal 
or  vital  principle  chances  tobe  caO.  become  fomewhat  more  then  meer- 
ly  a  nurfing  and  foOering  helper  in  the  génération  and  produftion  of 
any  kind  of  Animate  body,  the  more  neer  it  approaches  the  true  nature 
ofa  Womb,  the  more  power  will  it  hâve  ontheby-blow  itincloles.  But 
of  this  fomewhat  more  in  the  defeription  of  the  Water-gnat.  Perhaps 
fome  more  accurate  Enquiries  and  Obfervations  about  thefe  matters 
might  bring  the  Queftion  to  fome  ccrtainty,  which  would  be  of  no  fmall 
concern  in  Natural  Philofophy. 

But  that^ putrifying  animal  fubftances  may  produce  animais  of  an  inferiot 
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kind,  I  fee  not  auy  fo  very  great  a  difficulty,  butthat  one  may,  without 
much  abfurdity, admit  :  For  as  there  may  bc  multitudes  of  contrivances 
that  go  to  the  rnaking  up  of  one  compleat  Animate  body  ;  fo,That  fome 
of  thofe  ceadjutors,m  the  perfeâ  exiftence  and  life  of  it,  may  be  vitiated, 
and  the  life  of  the  whole  deftroyed,  and  yet  feveral  of  the  confiituting 
contrivances  remain  intire, I  cannot  think  it  beyond  imagination  or  poffibi- 
lity;  no  more  then  that  a  like  accidentai  procefs,as  I  hâve  elfwhere  hinted, 
may  alfo  be  fuppofed  to  explicate  the  method  of  Nature  in  the  Mctamor- 
phojts  of  Plants.  And  though  the  différence  betvveen  a  Plant  and  an  Ani¬ 
mal  be  very  great, yet  I  hâve  not  hithertomet  vvith  any  fo  cogent  an  Ar¬ 
gument,  as  to  make  me  pofitive  in  affirming  thefe  two  to  be  altogether 
Heterogeneous, and  ofquite  differing  kinds  ofNature:  And  befides.as  there 
are  many  Z oophyts,  and  fenfitive  Plants(divers  of  vvhich  I  hâve  feen,which 
are  ofa  middle  nature,and  feem  to  be  Natures  tranfition  fromone  degree 
to  another,  which  may  be  obferv’d  in  ail  her  other  pafîages,  wherein  fhe 
is  very  feldom  obferv'd  to  leap  from  one  ftep  to  another)  fo  hâve  vve,in 
fome  Authors,  Inftancesof  Plants  turninginto  Animais,  and  Animais  into 
Plants,  and  the  like;  and  fome  other  very  flrange  (becaufe  unheeded) 
proceedings  ofNature  ;  fomething  of  which  kind  may  be  met  with,  in 
the  defcription  of  the  Water-Gnat ,  though  it  be  net  altogether  lo  dired 
to  the  prefênt  purpofe. 

But  to  refer  this  Difcourfe  of  Animais  to  their  proper  places,  I  fhall 
add,  that  though  one  (hould  fuppofe,  or  it  fhould  be  prov'dby  Obferva- 
tions,  that  feveral  of  thefe  kinds  of  Plants  areaccidentally  produc'd  bya 
cafual  putnfalfioti^  I  fee  not  any  great  reafon  to  queftion,  but  that,  not- 
withftanding  its  ovvn  production  was  as  twere  cafual,  yet  it  may  germi- 
nate  and  produce  feed,  and  by  it  propagateits  own,that  is,a  newSpecies. 
For  we  do  not  know,  but  that  the  Omnipotent  and  All-wife  Creator 
might  as  direûly  defign  the  ftrufture  of  fuch  a  Vegetable,  or  fùch  an 
Animal  to  be  produc’d  out  of  fuch  or  fuch  a  putrif aCtion  or  change  of 
this  or  that  body,  towards  the  conftitution  or  ffruûure  of  vvhich,  he 
knew  it  neceffary,  orthought  it  fit  to  make  it  an  ingrédient  ;  as  that  the 
digeftion  or  moderate  heating  ofan  Egg,  either  by  the  Female,  or  the 
Sun,  or  the  heat  of  the  Fire,  or  the  like,  fhould  produce  this  or  that  Bird  ; 
or  that  Vntrifaiïive  and  warm  fleams  fhould, out  of  the  blowings,as  they 
call  them,  that  is,  the  Eggs  of  a  Flie, produce  a  living  Magot,  and  that,by 
degrees,  be  turn’d  into  an  Aurélia^  and  that,  by  a  longer  and  a  propor¬ 
tion  d  heat,  be  tranfnnited  into  a  Fly.  Nor  need  we  therefore  to  fuppofe 
it  the  more  imperfeCt  in  its  kind,  then  the  more  compounded  Vegetable 
or  Animal  of  which  it  is  a  part  ;  for  he  might  as  compleatly  furnifh  it 
with  ail  kinds  of  contrivances  neceffary  for  its  own  exiftence,  and  the 
propagation  of  its  own  Species,  and  yet  make  it  a  part  ofa  more  com¬ 
pounded  body  :  as  a  Clock-roaker  might  make  a  Set  of  Chimes  to  be  a 
part  of  a  Clock,  and  yet,  when  the  watch  part  or  ffriking  part  are  taken 
away,  and  the  hindrances  of  its  motion  remov’d,  this  chiming  part 
may  go  as  accuratcly,  and  ffrike  its  tune  as  exaûly,  as  if  it  were  ftill  a 
part  of  the  compounded  Axtematçn,  So,  though  the  original  caufe,  or 
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fêminal  principle  from  which  this  minute  Plant  on  Rofe  leaves  did  fpring, 
were,  before  the  corruption  caus'd  by  the  Mill-dew,  a  component  part 
ofthe  leaf  on  which  it  grew,  and  did  fer-ve  as  a  coagent  in  the  producti¬ 
on  and  conftitution  of  it,  yet  might  it  befoconfummate.as  to  produce  a 
lèed  which  might  hâve  a  power  of  propagating  the  famé  fpecies:the  Works 
of  the  Creator  feeming  of  fuchan  exce)lency,that  though  they  areùnable 
to  help  to  the  perfeding  ofthe  more  compounded  exiftence  ofthe  greatef 
Plant  or  Animal, they  may  hâve  notwithftanding  an  ability  of  afting  fingly 
upon  their  own  internai  principle,  fo  as  to  produce  a  Vegetable  body, 
though  of  a  lfcfs  compounded  nature,  and  to  proceed  fo  farr  in  the  me- 
thod  of  other  Vegetables,  as  to  bear  flowers  and  feeds,  which  may  be  ca- 
pabale  of  propagating  the  like.  So  thatthe  little  calés  which  appear  to 
growon  the  top  ofthe  flender  ftaiks,  may,  forought  Iknow,  though  I 
fhould  fuppofe  them  to- fpring  from  the  perverting  of  the  ufual  courfe  of 
the  parent  Vegetable,  contain  a  feed,  which,  being  fcatter’d  on  other 
leaves  of  the  lame  Plant,  may  produce  a  Plant  of  much  the  lame  kind. 

Nor  are  Damalk-Rofe  leaves  the  onely  leaves  that  produce  thefo 
kinds  of  Vegetable  fproutings;  for  I  hâve  obferv’d  themalfoin  lèverai 
other  kinds  of  Rofe  leaves,  and  on  the  leaves  of  feVeral  forts  ofBriers, 
and  on  Bramble  leaves  they  are  oftentimes  to  be  found  in  very  great 
clufters;  Ibthat  I  hâve  found  in  oneclufter,three,four,  orfive  hundredof 
them,  making  a  very  confpicuous  black  lpot  or  fcab  on  the  back  fide  of 
the  leaf. 


Obferv.  XX.  Of  blue  Mould,  and  of  the  firjl  Prindpks  of  Vé¬ 
gétation  anfingfrom  Putrefaâion. 

THe  Blue  and  White  and  feveral  kinds  of  hairy  mouldy  fpots,  which 
are  obfervableupon  divers  kinds  of putrijy’dbodies,  whether  Ani¬ 
mal  fubftances, or  Vegetable, lüch  as  the  lkin,  rawor  drefs’d,  flcfh,bloud, 
humours,  tnilk,  green  Chcefe,  &c.  or  rotten  fappy  Wood,  or  Herbs, 
Leaves,  Barks,  Roots,  &c.  of  Plants,  are  ail  of  them  nothing  elle  but  fe¬ 
veral  kinds  of  fmall  and  varioully  figur’d  Mufhroms,  which,  from  conve- 
nient  materials  in  thofe  putnfying  bodies,  are,  by  the  concurrent  beat  of 
the  Air,  excited  to  a  certain  kind  of  végétation,  which  will  not  be  un- 
worthy  our  more  ferious  fpeculation  and  examination,  as  I  lhall  bÿ  and 
by  (hew.  But,  firft,  I  mull  premife  a  thort  defcription  ôf  this  Specime» , 
Which  I  hâve  added  of  this  Tribe,  in  the  firft  Figure  ofthe  X II.  Scheme, 
which  is  nothing  elle  but  the  appearance  of  a  fmall  white  lpot  of  hairy 
mould,multitudes  of  which  I  found  to  befpeck  &  whiten  over  the  red  co¬ 
vers  of  a  lmall  book,  which,  it  leerns,  Were  ofSheeps-lkin,that  beîng  more 
apt  to  gather  mould,  even  in  a  dry  and  clean  room,  then  other  leathers. 
Thefe  lpots  appear’d,through  a  good  Aticrofeopejo  be  a  very  pretty  Ihap’d 
Végétative  body,  whicb,  from  almoft  the  lame  part  ofthe  Leather,lnot 
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out  multitudes  of  fmall  long  cylindrical  and  tranfparentftalks,not  exatft- 
Iy  ftreight,but  a  little  bended  with  the  weight  of  a  round  and  vvhite  knob 
that  grew  on  the  top  of  each  of  them  ;  many  of  thefe  knobs  I  obferv’d 
to  be  very  round,  and  of  a  fmooth  furface,  fuch  as  A  A,  &c.  others 
fmooth  likewife,but  a  little  oblong,as  B  ;  feveral  of  them  a  little  broken, 
or  cloven  with  chops  at  the  top,  as  C  ;  others  flitter’d  as  ’twere,  or  flown 
ail  to  pièces,  as  D  D.  The  vvhole  fubftance  of  thefe  pretty  bodies  was 
ofa  very  tender  conftitution,  much  like  the  fubftance  of  the  lofter  kind 
of  common  white  Mulhroms,  for  by  touching  them  with  a  Pin,  I  found 
them  to  be  brufed  and  torn  ;  they  feem’d  each  of  them  to  hâve  a  di- 
ftindt  root  of  their  own  5  for  though  they  grew  neer  together  in  a  clufter, 
yet  I  could  perceive  each  ftem  to  rife  out  of  a  diftinâ:  part  or  pore  of  the 
Leather  ;  fome  of  thefe  were  fmall  and  fhort,  as  feeming  to  hâve  been  but 
newly  fprung  up,  of  thefe  the  balls  were  for  the  molf  part  round,  others 
were  bigger,and  taller,as  being  perhaps  of  a  longer  growth,and  of  thefe, 
for  the  molf  part,  the  heads  were  broken,  and  fome  much  vvafted,  as  E  j 
what  thefe  heads  contain'd  I  could  not  perceive  ;  whether  they  were 
knobs  and  flowers,  or  feed  cafés,  I  am  not  able  to  fay,  but  they  feem’d 
moft  likely  to  be  of  the  famé  nature  with  thofe  that  grow  on  Mufhroms, 
which  they  did, (orne  of  them,  not  a  little  refemble. 

Both  their  fmell  and  tafte,  which  are  aâive  enough  to  make  a  fenfible 
impreffion  upon  thofe  organs,  are  unpleafant  and  noifome. 

I  could  not  find  that  they  would  fo  quickly  be  deftroy’d  by  the  aftual 
flame  of  a  Candie,  as  at  firft  fight  of  them  I  conceived  they  would  be,but 
they  remain’d  intire  after  I  had  paff  that  part  of  the  Leather  on  which 
they  ftuck  three  or  four  times  through  the  flame  of  a  Candie;  fo  that,  it 
feems  they  are  not  very  apt  to  take  fîre,  no  more  then  the  common  vvhite 
Mufhroms  are  when  they  are  fappy. 

There  are  a  multitude  of  other  fhapes,  of  which  thefe  Microfcopical 
Mufhroms  are  figur’d,  which  would  hâve  been  a  long  Work  tohave  de- 
fcribed,and  would  not  hâve  fuited  fo  well  with  my  defîgn  in  this  Treatife, 
onely,amongft  the  reff,  I  muft  not  forget  to  take  notice  of  one  that  was  a 
little  like  to,  or  refembled,a  Spunge,  confiffing  of  a  multitude  of  little 
Ramifications  almoft  as  that  body  does,  which  indeed  feems  to  bea  kind 
of  Water-Mufhrom,  of  a  very  pretty  texture,  as  I  elfe-where  manifèft. 
And  a  fécond,  which  I  muft  not  omit,  becaufe  cften  mingled,  and  neer 
adjoining  to  thefe  I  hâve  deferib ’d,and  this  appear’d  much  like  aThicket 
of  bufhes,  or  brambles,  very  much  branch’d,and  extended,fome  of  them, 
toa  great  length,in  proportion  to  their  Diameter,like  creeping  brambles. 

The  manner  of  the  growth  and  formation  of  this  kind  ofVegetable,  is 
the  third  head  of  Enquiry, which,  had  I  time,I  fhould  follow  :  the  figure 
and  method  of  Génération  in  this  concrète  feeming  to  me,  next  after 
the  Enquiry  into  the  formation,  figuration,  or  chryftalization  ofSalts,  to 
be  the  moft  fimple,  plain,  and  eafie;  and  it  feems  to  be  a  medium 
through  which  he  muft  neceftàrily  pafs,  that  would  with  any  likelihood 
inveftigate  theforma  informons  of Vegetables  :  foras  I  think  thathe  liiall 
find  it  a  very  difficult  talk,  who  undertakes  to  difcover  the  form  of  Sa¬ 
line 
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Jine  cryftallizations,  withoiitthe  confideratiori  and  prefcience  ofthe  na¬ 
ture  and  rcafon  of  a  Globular  form,  and  as  difficult  to  explicate  this  con¬ 
figuration  of  Mufliroms,  without  the  previous  confidcràtion  of  thc  form 
ofSalts;  fo  will  the  enquiryinto  the  forms  ofVegebbl.es  be  no  lefs,  if 
not  much  more  difficult,  without  the  'fore-knowledge  of  the  forms  of 
Mufliroms,  thefe  feveral  Enquiries  having  no  lefs  dépendance  one  up- 
onanother  thenany  feleft  number  of  Propofitions  in  Mathematical  Elé¬ 
ments  may  be  made  to  hâve. 

Nor  do  I  imagine  that  the  fkips  from  the  one  to  another  will  be  found 
very  great,  ifbeginning  from  fluidity,  or  body  without  any  form,  we 
defeend gradually,till  we  arrive  at  thehigheft  form  ofa  bruite  Animais 
Soûl,  making  theïleps  or  foundations  of  our  Enquiry,  Fluidity ,  Orbicu- 
lation ,  Fixation ,  Angulization ,  or  Cryjî allization  Germination  or  Ebulli¬ 
tion.  Végétation  Jlant  animation  ^  Animation ,  SenJ.it  ion,  Imagination. 

Now,  that  we  may  the  better  proceed  in  our  Enquiry,  It  will  be  re- 
quifite  to  confider  : 

Firft,  that  Mould  and  Mufliroms  require  no  feminal  property,  but  the 
former  may  be  produc' d at  any  time  from  any  kind of putrifying  Animal, 
or  Vegetable  Subftance,as  Flelh,e>vr.  kept  moift  and  warm,and  the  latter, 
if  what  Mathiolus  relates  be  true,  of  making  them  by  Art,  are  as  much 
within  our  command,  of  which  Matter  take  the  Epitomie  which  Mr. 
Parbjnfon  lias  deliver’d  in  his  Herbal:  in  his  Chapter  of  Mujhroms^  becaufe 
I  hâve  not  Mathiolus  now  by  me  :  Vnto  thefe  Mujhroms  (fâith  he)  may 
alfo  be  adjoynd  thofe  which  are  made  of  Art  (jrÆereçfMathiolus  makçs  men¬ 
tion)  that  grovp  natnrally  among  certain  jlones  in  Naples,  and  that  the 
flones  being  digg’d  np,  and  carried  to  Rome,  and  other  places ,  where  they 
fit  them  in  their  FVine  Cel/ars ,  covtring  them  with  a  little  Earth./ind JJrinkz 
ling  a  little  warm  water  thereon ,  would  within  four  days  produce  Mujhroms 
fit  to  be  eaten ,  at  what  time  one  will:  As  alfo  that  Mujhroms  may  be  made 
togrorv  atthe  foot  of  a  wilde  Poplar  Tree,  within  four  days  after ,  warm 
water  wherein  forne  leaves  hâve  been  difiolv  d fiall  bepour’d  into  the  Root 
(which  mufibe  fiit)  and  the  Jlocl^abovc  ground. 

Next,  that  as  Mufliroms  may  be  generated  without  feed,  fo  doesit 
not  appear  that  they  hâve  any  fuch  thing  as  feed  in  any  part  of  them  ;  for 
having  confidered  feveral  kinds  of  them,  I  could  never  find  any  thing  in 
them  that  I  could  with  any  probability  ghefs  to  be  the  feed  of  it,  fo  that 
it  does  not  as  yet  appear  (that  I  know  of )  that  Mufliroms  may  be  ge  ■ 
neratedfroma  feed,  but  they  ratherfeem  to  dépend  merely  upon  a  con- 
venient  conflitution  of  the  matter  out  of  which  they  are  made,  and  a 
concurrence  of  either  natural  or  artificial  heat. 

Thirdly,that  by  lèverai  bodies  (as  Saks  and  Metals  both  in  Water  and 
in  the  air,  and  by  feveral  kinds  of  fublimations  in  the  Air)  aefuated  and 
guided  with  a  congruous  heat,  there  may  be  producd  feveral  kinds  of 
bodies  as  curioufly,  if  not  ofa  more  compos'd  Figure  ;  feveral  kinds  of 
rifing  or  Ebulliating  Figures  feem  to  manifèft}  as  witnefs  the  fhooting 
in  the  Reéfihcation  of  fpirit.s  of  Vrine ,  Hart-horn ,  Eloud ,  Sic.  witnefs  alfo 
the  curious  branches  of  evaporated  diffolutions,  fome  of  them  againft 
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the  fides  of  dje  containing  Jar  :  others  flanding  up,  or  grovving  an  end, 
out  of  the  bottom,  of  which  I  hâve  taken  notice  of  a  very  great  variety. 
But  above  ail  the  refl,  it  is  a  very  pretty  kind  of  Germination  vvhich  is  af- 
forded  us  in  theSilverTree,  themanner  of  making  vvhich  with  Mercury 
and  Siiver,  is  vvell  known  to  the  Chymifts,  in  vvhich  there  is  an  Ebullition 
or  Germination,  very  much  like  this  of  Mufhroms,  if  I  hâve  been  rightly 
inform’d  of  it. 

Fourthly,  I  hâve  very  often  taken  notice  of,  and  alfoobferv’d  with  a 
Microjcope ,  certain  excrefcencies  or  Ebullitions  in  thefnuff  of  a  Candie, 
which,  partly  from  the  fticking  of  the  fmoaky  particles  asthey  are  car- 
ryed  upwards  by  the  cùrrent  of  the  rarify’d  Air  and  flame,  and  partly 
allô  from  a  kind  of  Germination  or  Ebullition  of  fome  aftuated  unûuous 
parts  vvhich  creep  along  and  hlter  through  fome  fmall  ftring  of  the  Week, 
are  formed  into  pretty  round  and  uniform  heads,  very  much  refembling 
the  form  of  hooded  Mufhroms,  vvhich,  bèing  by  any  means  expos’d  to  the 
frefhAir,  or  that  air  which  encompaflés  the  flame,  they  are  prefently 
lick’d  up  and  devour’d  by  it,  and  vanifli. 

The  reafon  of  which  rhœtiotnenon  feems  to  me,to  be  no  other  then  this  i 

That  when  a  convenient  thread  ofthe  Weekis  fo  bentout  by  the  fides 
of  the  fnuff  that  are  about  half  an  Inch  or  more,  remov’d  above  the 
bottom, or  lowefl  part  of  the  flame, and  that  this  part  be  wholly  included 
in  the  flame;  theOyl  (for  the  reafon  of  filtration,  which  I  hâve  elfè- 
vvhere  rendred)  being  continualy  driven  up  the  fnuff,  is  driven  Jike- 
vvifè  into  this  ragged,bended-end ,  and  this  being  rembv’d  a  good 
diflance,  as  half  an  Inch  or  more,  above  the  bottom  of  the  flame,  the 
parts  of  the  air  that  paflès  by  it,  are  already,  almofl  iàtiated  with  the  dif 
Iblution  of  the  boiling  unftuous  fteams  that  ifiùed  out  below,  and  there- 
fbreare  not  onely  glutted,  that  is,  can  diflblve  no  more  then  what  they 
are  already  aâihg  upon,  but  they  carry  up  with  them  abundance  of 
ùnûuousand  footy  particles,  which  meeting  with  that  rag  ofthe  Week^ 
thatis  plentifully  fill’d  with  Oyl,  and  onely  fpends  it  as  fait  as  it  évapo¬ 
râtes,  and  not  at  ail  by  diflblution  or  burning,  by  means  of  thefe  fieamy 
parts  of  thefilterated  Oyl  ifluing  out  at  the  fides  of  this  ragg,  and  being 
inclos’d  with  an  air  that  is  already  latiated  and  cannot  prey  upon  them 
nor  burn  them,  the  afeending  footy  particles  are  fiay'd  about  it  and  fix’d, 
foas  that  about  the  endof  that  ragg  or  filament  of  the  fnuffl  vvhence  the 
greateft  part  of  the  ffeams  iflue,  there  is  conglobated  or  fix’d  a  round 
and  pretty  uniform  cap,  much  refembling  the  head  of  a  Muflirom,  which, 
if  it  beof  any  great  bignefs,  you  may  obferve  that  its  undeffidê  will  be 
bigger  then  that  vvhich  is  above  the  ragg  or  flem  of  it  ;  for  the  Oyl  that  is 
brought  into  it  by  filtration, being  by  the  bulk  ofthe  cap  a  little  lhelter’d 
from  the  heat  of  the  flame,  does  by  that  means  iffue  as  much  out  from  be- 
neath  from  the  ftalk  or  downvvards,  as  it  does  upwards,  and  by  reafon  of 
the  great  acceft  of  the  ad  ventitious  fmoak  from  beneath,it  increafes  molî 
that  way.  That  this  may  be  the  true  reafon  of  this  Phœnometion^  I  coùld 
produce  many  Arguments  and  Expérimenta  to  make  it  probable  :  As, 

Firft,  that  the  Filtration  carries  thé  Oyl  to  thé  top  of  the  Week,at  leafl 

as 
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as  high  as  thefe  raggs,  is  vifible  to  one  that  will  obferve  the  fnuff  of  a 
burning  Candie  with  a  Microfiope ,  whcre  he  may  fee  an  Ebullition  Or 
bubbling  ofthe  Oyl,  as  high  as  the  fnuff  looks  black. 

Next,thatitdoesfteamaway  more  thenburn;  I  could  tell  you  of  the 
dim  burning  of  a  Candie,  the  longer  the  fnuff  be  which  arifes  Iront  the 
abundance  ofvapours  out  of  the  higher  parts  of  it. 

And,thirdly,thatin  themiddle  of  the  flame  of  the  Candie,  heer  the 
top  ofthe  fnuff,  the  fire  or  dillolving  principleis  nothing  neer  fo  ftrong, 
as  neer  the  bottom  and  out  edges  of  the  flame,  which  may  be  obferv’d  by 
the  burning  afunder  ofa  thread,that  will  firff  break  in  thofe  parts  that 
the  edges  of  the  flame  touch,  and  not  in  the  middle. 

And  I  could  add  feveralObfervables  that  I  hâve  taken  notice  ofinthe 
flame  of  a  Lamp  aftuated  with  Bellows,  and  very  many  others  that  con¬ 
firai  me  in  my  opinion,  but  that  it  is  not  fo  mueh  to  my  prefent  purpofe, 
which  is  onely  to  confider  this  concreet  in  the  fnuff  of  a  Candie,  fofarr 
as  it  has  any  refemblance  of  a  Mufbrom,  to  the  confideration  of  which, 
thatl  may  return,  I  fày,  we  may  alfo  obferve  y 

In  the  firff  place,  that  the  droppings  or  trillings  of  Lapidefcent  waters 
in  Vaults  under  ground,feem  to  conffitute  a  kind  oïpetrify'd  body,form’d 
almofl  like  fome  kind  ofMufhroms  inverted,in  fo  much  that  I  hâve  feen 
fome  knobb’d  a  little  at  the  lower  end,  though  for  the  moft  part,  indeed 
thev  are  otherwife  fhap’d,and  taper’d  towards  the  end;  the  génération  of 
which  feems  to  be  from  no  other  reafon  but  this,  that  the  water  by  foak- 
ing  throughthe  earth  and  Lime  (for  I  ghefs  that  fubffance  toadd  much 
to  \tpetrifying  quality)  does  fo  impregnate  it  felf  with  ffony  particles, 
that  hanging  in  drops  in  the  roof  of  the  Vault ,  by  reafon  that  the 
foaking  ofthe  water  is  but  flow,  it  becomes  expos’d  to  the  Air,  and  there- 
by  the  outward  partof  the  drop  by  degrees  grows  hard,  by  reafon  that 
the  water  gradually  evaporating  the  ffony  particles  neer  the  outfides  of 
the  drop  begin  to  touch,  and  by  degrees,  to  dry  and  grow  clofer  toge- 
ther,  and  at  length  conffitute  a  cruff  or  Ihell  about  the  drop;  and  this 
foaking  by  degrees,  being  more  and  more  fupply’d,  the  drop  grows 
longer  and  longer,  and  the  fides  harden  thicker  and  thicker  irito  a 
Quill  or  Cane,  and  at  length,  that  hollow  or  pith  becomes  almoff  ffop’d 
np,  and  folid  :  afterwards  the  foaking  of  the  pe trifying  water,  finding  no 
longer  a  paflàge  through  the  middle.  burffs  out,  and  trickles  down  the 
outfide,  and  as  the  water  evaporates,  leaves  new  fuperinduc’d  fhells; 
Which  more  and  more  fvvell  the  bulk  of  thofe  Iceicles  ;  and  becaufe  of 
the  great  fupply  from  the  Vault,  of  petrifyitig  water,  thofe  bodies  grow 
bigger  and  bigger  next  to  the  Vault,  and  taper  or  fharpen  towards  the 
point;  for  the  accefs  from  the  arch  of  the  Vault  being  but  very  flow, and 
confequently  the  water  being  fpread  very  thinly  over  the  furface  of  the 
Iceicle,  the  water  begins  to  fettle  before  it  ean  reach  to  the  bottom,  or 
corner  end  of  it  ;  whence,  if  you  break  one  of  thefe,  you  would  almoff 
imagine  it  a  ffick  of  Wood  petrify  d,  it  having  fo  pretty  a  refemblance  of 
pith  and  grain ,  and  if  you  look  on  the  outfide  of  a  piece,  or  of  one 
whole,  you  would  think  no  lefs,  bbth  from  its  vegetable  roundnefsand 
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tapering  form;  but  whereas  ail  Vegetables  are  obferv’d  to  fhoot  and 
grow  perpendicularly  upwards,  this  does  Ihoot  or  propend  direûly 
downwards. 

By  vvhich  laid  Obfervables,  vve  fee  that  there  may  be  a  verypretty 
body  fhap’d  and  concreeted  by  Mechanical  principles,  without  the  lealb 
fhew  or  probability  of  any  other  feminal  formatnx. 

And  fince  we  find  that  the  great  reafon  of  the  rhœ?iome»a  of  this  pret- 
ty  petrifattion^  areto  be  reduc’d  from  the  gravity  of  a  fluid  and  pretty 
volatil  body  impregnated  with  ftony  particles,  why  may  not  the  Vhœtio- 
mcna.  of  Ebullition  or  Germination  be  in  part  porfibly  enough  deduc’d 
from  the  levity  of  an  impregnated  liquor,  which  therefore  perpendicu- 
larly  afcending  by  degrees,  evaporates  and  leaves  the  more  folid  and 
fix’d  parts  behind  in  the  form  of  a  Muihrom,  which  is  yct  further  diverfi- 
fy’d  and  fpecificated  by  the  forms  of  the  parts  that  impregnated  the  li¬ 
quor,  and  compofe  orhelp  toconftitute  theMulhrom. 

That  the  foremention’d  Figures  of  growing  Salts,  and  the  Silver  Tree, 
are  from  this  principle,  I  could  very  eafily  manifèft}  but  that  I  hâve  not 
now  a  convenient  opportunity  of  following  it,  nor  hâve  I  made  a  fufüci- 
ent  number  of  Experiments  and  Obfervations  to  propound.  explicate,and 
prove  fo  ufefull  a  ihtory  as  this  ot  Mulhroms:  for,  though  the  con- 
trary  principle  to  that  oïpetrify'd  Iceicles  may  be  in  part  a  caufe  5  yet 
I  cannot  but  think,  that  there  is  fomewhat  a  more  complicated  caufe, 
though  yet  Mechanical,  and  polîible  tobeexpiain'd. 

We  therefore  hâve  further  to  enquire  of  it,  what  makes  it  to  be  fuch  a 
liquor,  and  to  afcend,  whether  the  heat  of  the  Sun  and  Air,  or  whe- 
therthat  oïfirnieniiation  and  piitrifaÜion ,  or  both  together }  as  alfo  whe¬ 
ther  there  be  not  a  third  or  fourth  ;  whether  a  Saline  principle  be  not  a 
confiderable  agent  in  this  bufinefs  alfo  as  well  as  heat  5  whether  alfo  a  fixa¬ 
tion,  précipitation  or  lettling  of  certain  parts  out  ofthe  aerial  Mulbrom 
may  not  be  alfo  a  confiderable  coadjutor  in  the  bufinefs.  Since  wefind 
that  many  pretty  beards  or ftiriœ  ofthe  particles  of  Silver  may  be  preci- 
pitatedupon  apiece  of  Brafs  put  into  a  folution  of  Silver  very  muchdi- 
luted  with  fair  water,  which  look  not  unlike  a  kind  of  mould  or  hoar 
upon  that  piece  of  métal  and  the  hoar  froft  looks  like  a  kind  of  mould  $ 
and  whether  there  may  not  be  feveral  others  that  do  concurrto  the  pro¬ 
duction  ofa  Muihrom,  having  not  yet  had  fufficient  finie  to  profecute  ac- 
cording  to  my  defires,  I  mufi  referr  this  to  a  better  opportunity  of  my 
own,  or  leaveand  recommend  it  to  the  more  diligent  enquiry  andcxa- 
mination  of  fuch  as  can  be  maffers  both  of  leifure  and  conveniencies  for 
fuch  an  Enquiry. 

And  in  the  mean  time,  I  mulf  conclude,  that  as  far  as  I  hâve  been  able 
to  look  into  the  nature  of  this  Primary  kind  of  life  and  végétation,  I  can¬ 
not  find  the  lealf  probable  argument  to  perlwade  me  there  is  any  other 
concurrent  caufe  then  luch  as  is  purely  Mechanical,  and  that  the  efiefts 
or  productions  are  asnecefiàry  upon  the  concurrence  of  thofe  caufes  as 
that  a  Ship,  when  the  Sails  are  hoilt  up,  and  the  Rudder  is  fet  tofucha 
pofition,lhould,when  the  Wind  blovvs,  bemov’din  foch  a  way  orcourle 
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to  that  or  f other  place  ;  Or,  as  that  the  brufed  Watch,  vvhich  I  men¬ 
tion  inthe  defcription  ofMofs,  fhould,  when  thofe  parts  vvhich  hindred 
its  motion  vvere  fallen  avvay,  begin  to  move,  but  after  quite  another  man- 
ner  then  it  did  bcf'ore. 


Obferv.  XXL  Of  Mofs,  and  feveral  other  frnall  végétative  Sub- 
Jtances. 

MOfs  is  a  Plant,  that  the  wîfeft  of  Kings  thought  neither  unvvorthy 
his  fpeculation,  nor  his  Pen,  and  though  amongfl:  Plants  it  be  in 
bulkone  ofthe  fmalleft,  yet  itis  not  the  leaftconfiderable  :  For,  as  to  its 
Chape,  it  may  compare  for  the  beaufy  of  it  with  any  Plant  thatgrows, 
and  bears  a  much  bigger  breadth  5  it  has  a  root  almoft  like  a  feedy  Parf- 
nep,furnifh’d  with  final  1  ftrings  and  fuckers,  vvhich  are  allof  them  finely 
branch’d,  like  thofe  of  the  roots  of  much  bigger  Vegetables  ;  out  of  this 
fprings  the  Idem  or  body  of  the  Plant,  vvhich  is  fbmevvhat  guadrangular, 
rather  then  Cylindrical ,  molf  curioully  fù/ted  or  ftrung  with  imall  creafes, 
vvhich  run,for  the  mort  part }paral/el  the  vvhole  hem  ;  on  the  fides  of  this 
are  clofe  and  thick  fet,  a  multitude  of  fair,large,vvell-thap’d  leaves,  fonte 
of  them  of  a  rounder,  others  of  a  longer  fhape,  according  as  they  are 
younger  or  older  when  pluck’d  ;  as  I  ghefs  by  this,  that  thofe  Plants  that 
had  the  ftalks  growing  from  the  top  of  them,  had  their  leaves  of  a  much 
longer  fhape,  ail  the  furface  of  each  fide  of  vvhich,  iscurioufly  cover’d 
with  a  multitude  of  little  oblong  tranfparent  bodies,  in  the  manner  as 
you  fee  it  exprefs’d  in  the  leaf  B,  in  the  XIII.  Sçheme. 

This  Plant,  when  young  and  fpringing  up,  does  much  refemble  a  Hoüf 
leek,having  thick  leaves,almoff  like  that,  and  feemsto  befomvvhatofkirt 
to  it  in  other  particulars  5  allô  from  the  top  of  the  leaves,  there  flioots  out 
a  frnall  white  and  tranfparent  hair,  or  thorn  :  This  ftem,  in  tinte, corne  to 
fhoot  out  intoa  long,roundand  evenftalk,  whichbycutting  tranfverfly, 
when  dry,  Imanifeffly  fôund  to  be  a  flifl^  hard,  andhollovv  Cane,  of 
Reed,  without  any  kind  of  knot,  or  hop,  from  its  bottem,  where  the 
leaves  encompafs’d  it,  to  the  top,  on  vvhich  there  grows  a  large  feed  café, 
A,  cover’d  with  a  thin,  and  more  whitifh  fkin,B,  terminated  in  a  long 
thomy  top,  which  at  firft  covers  ail  the  Café,  and  by  degrees,  as  that 
fvvells,  thefkin  cleaves,and  at  length  fallsoff,  with  its  thorny  top  and  ail 
(vvhich  is  a  part  ofit)  and  leaves  the  feed  Café  to  ripen,  and  by  degrees, 
to  fhatter  out  its  feed  at  a  place  underneath  this  cap,  B,  vvhich  before 
the  feed  is  ripe,  appears  like  a  fiat  barr’d  button,  without  any  hole  in  the 
middle;  butas  itripens,  the  button  grows  bigger,  and  a  hole  appears  in 
themiddle  ofit,  E,  out  of  which,  in  ail  probability,  the  feed  fallst  For 
as  it  ripens  by  a  ptovifion  of  Nature,  that  end  of  this  Café  turns  down- 
ward  after  the  fàme  manner  as  theearsof  Wheat  and  Barley  ufually  do  j 
and  opening  feveral  of  thefe  dry  red  Cafés,  F,  I  found  them  to  be 
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may  be  caus’d  by  a  végétative  principle,  which  was  a  coadjutor  to  thc 
life  and  grovvth  of  the  greater  Vegetable,  and  was  bythe  deftroying 
ofthe  life  ofit  ftopt  and  impeded  in  performing  its  office  ;  but  after- 
wards,  upon  a  further  corruption  of  feveral  parts  that  had  ail  thewhile 
impeded  it,  the  heat  ofthe  Sun  winding  np,  as  it  were,  the  fpring,  lets  it 
again  into  a  végétative  motion,  and  this  being  fingle,andnot  at  ail  regu- 
latedas  it  was  before(when  a  partof  that  greater  machine  the  priftine  ve- 
getable)is  mov’d  afterquitea  differing  manner.and  produces  effecfs  very 
differing  from  thofe  it  did  before. 

But  this  I  propound  onely  as  a  conjecture,  not  that  I  am  more  enclin ’d 
tothis  Hypothejis  then  the  feminal,  which  upon  good  reafon  1  ghefs  to  be 
Mechanical  alfo,  as  I  may  elfewhere  more  fully  ffiew  :  But  becaufe  I  may, 
by  this,hint  a  poffible  way  how  this  appcarance  may  be  iblv’d  3  fuppofing 
vve  fhould  be  driven  to  confels  from  certain  Experiments  and  Oblèrvati- 
ons  made,  that  fuch  or  fuch  Vegetables  were  produc'd  out  of  the  cor¬ 
ruption  ofanother,  withoutany  concurrent  feminal  principle  (aslhavc 
given  fome  reafon  to  fuppofe,  in  the  defeription  of  a  Alicrofcopical  Mulli- 
rome)  witho'ut  derogating  at  ail  from  the  infinité  vvildom  of  the  Creator. 
For  this  accidentai  production,  as  Imaycall  it,  doesmanifeft  asmuch,  if 
not  very  much  more,  of  the  excellency  of  his  contrivance  as  any  thing  in 
the  more  perfeCt  végétative  bodiesof  the  world,  even  as  the  accidentai 
motion  of  the  Automaton  does  make  the  owner  fee,  that  there  was  much 
more  contrivance  in  it  then  at  firft  he  imagin’d.  But  of  this  I  hâve  added 
more  in  the  defeription  of  Mould,and  the  Vegetables  on  Rôle  leaves,ûv. 
tholê  being  much  more  likely  to  hâve  their  original  from  fuch  a  caufe 
then  this  which  I  hâve  here  deferibed,  in  the  13.  Schcme,  which  indeed  I 
cannot  conceiveotherwile  of,  thenasofa  moft  perfeCt  Vegetable,  want- 
ing  nothing  of  the  perfections  of  the  moft  confpicuous  and  vafteft  Vege¬ 
tables  of  the  world,  and  to  be  of  a  rank  fo  high,  as  that  it  may  very 
properly  be  reckon’d  with  the  tall  Cedar  of  Lebanott ,  as  that  Kingly 
Botanift  has  donc. 

VVeknow  there  may  be  as  much  curiofity  of  contrivance,  and  excel¬ 
lency  of  form  in  a  very  fmall  Pocket-clock,  that  takes  not  np  an  Inch 
fquare  of  room, as  there  may  be  in  a  Church-clock  that  fills  a  whole  room  3 
And  I  know  not  whether  ail  the  contrivances  and  Mechanifms  requifite 
to  a  perfeCt  Vegetable,  may  not  be  crowded  into  an  exceedingly  lefs 
room  then  this  of  Mois,  as  I  hâve  heard  of  a  ftriking  Warch  fo  final!, 
that  it  (èrv’d  for  a  Pendant  in  a  Ladies  ear  ;  and  I  hâve  already  given 
you  the  delcription  of  a  Plant  growing  on  Rofe  leaves,  that  isabundant- 
ly  fmaller  then  Mofs3  infomuch,  that  neer  1000.  ofthem  would  hardly 
make  the  bignefs  ofone  fingle  Plant  of  Mois.  And  by  comparing  the 
bulk  ofMofs,  with  the  bulk  of  the  biggelf  kind  of  Vegetable  we  meet 
with  in  Story  (of  which  kind  we  find  in  fome  hotter  climates,  as  Guine , 
and  Brafile ,  the  frock  or  body  of  fome  Trecs  to  be  twenty  foot  in  Dia- 
meter,  whereas  the  body  or  ftem ofMofs,  for  the  moft  part,  is  not  above 
one  fixtieth  part  of  an  Inch)  we  fhall  find  that  the  bulk  of  the  one 
vvill  exceed  the  bulk  of  the  other,  no  lefs  then  2985984  Millions, 
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or  2985.984000000,  and  fuppolnig  the  produ&ron  ori  a  Pvofe  Ieaf  tohe 
a  Plant,  we  fhall  hâve  of  thole  Indiaw  Plants  to  exceed  a  production  of 
the famé  Vegetable  kingdom  no  lefs  then  1000  tintes  the  former  mmtbcry 
fo  prodigioully  varions  are  the  Works  ol  the  Creator, and  fo  AIHufficient 
is  he  to  perform  what  to  man  vvonld  fcem  uwpo  fiable,  they  being  hoth 
alike  eafie  to  him, .  even  as  one  day,  and  a  thoufahd  years  are  to  him as 
one  and  the  lame  time. 

Ihave  taken  notice  of  fuch  an  infinité  rariety  of  thofe  fmaller  kindsof 
végétations, that  Ihouid  Ihave  de fcribed every  oneef  them,they  would 
almofthavefill'd  a  Volume, and  prov'd  bigg  enough  to  hâve  rîiade  a  nevv 
Herbal,  fuch  multitudes  are  there  to  be  lound  "in  moift  hot  weather, 
efpecially  in  the  Summer  time,  on  ail  kind  of  putrifying  fubftances,  vvhicb, 
whether  they  do  more  properly  belong  to  the  Clajfis  of  Mujhroms ,  or 
Moulds ,  or  Mofies ,  I  fhall  not  now  difpute,  there  being  fome  that  feem 
more  properly  of  one  kind  ,  others  of  another,  their  colours  and 
magnitudes  being  as  much  differing  as  their  Figures  and  fubftalices.  ' 

May,  I  hâve  obièrv’d,that  putring  fair  Water  (whether  Rain-watcr  or 
Pump-water,  ur  May-dew,  or  Snow-water,  it  was  almoft  ail  one)  Ihave 
often  obferv’d,  ï  fa  y,  that  this  Water  would,  with  a  little  ftanding,  tarnifh 
and  cover  ail  about  the  fides  of  the  Glafs  that  lay  ünder  water,  with  a 
lovely  green  ;  but  though  I  hâve  often  endeavour’d  to  difcover  with  my 
Mcrojcope  whether  this  green  vvere  like  Mofs,  or  long  ftriped  Sea-weed, 
or  any  other  peculiar  form,  yet  fo  ill  and  imperfeft  are  our  Microfiopes , 
that  I  could  not  certainly  difcriminate  any. 

Grovving  Trees  alfo,  and  any  kindsof  Woods,  Stones,  Bones,  &c.  that 
hâve  been  long  expos' d  to  the  Air  and  Rain,  will  be  ail  over  cover d  with 
a  greeniih  fcurffpvhich  will  very  much  foui  and  green  any  kind  of  cloaths 
that  are  rubb’d  againft  it  5  viewing  this,  I  could  not  certainly  perceive 
in  many  parts  ofit  any  determinate  form,though  in  many  I  could  perceive 
a  Bed  as  ’twere  of  young  Mois,  but  in  other  parts  it  look'd  almoft  like 
green  bufhes,and  very  confus’d,but  al  ways  of  what  ever  irregular  Figures 
the  parts  appear  d  of,  they  vvere  always  green,  and  feem'd  to  be  eithet 
fome  Vegetable,  or  to  hâve  Ibme  vegetating  principle. 


Obferv.  XXII.  Of  common  Sponges,  and  f ever  al  other  Spongie 
fibrous  bodies . 

ASponge  is  commonly  reckon’d  among  the  Zaophpts,  or  Plant  Ani¬ 
mais  5  and  the  texture  of  it,vvhich  the  Microfeope  dilcovers,  leems  to 
confirm  it  for  it  is  of  a  form  whereof  I  never  obferv’d  any  other  Vege¬ 
table,  and  indeedjit  leems  impolfible  that  any  Ihouid  be  of  it,  for  it  con¬ 
fias  ofan  infinité  number  of  fmall  fhort  fibres ,  or  nervous  parts,  much  of 
the  famé  bignefs,  curioully  jointed  or  contex’d  together  in  the  form 
of  a  Net,  as  is  more  plainly  manifeft  by  the  little  Draught  vvhich  I  hâve 
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added,  in  the  third  Figure  of  the  I X.  Schemc ,  of  a  piece  of  it,  which  you 
may  perceive  reprefents  a  confus'd  heap  of  the  hbi  ous  parts  curioully 
jointed  andimplicated.  The  joints  are,  for  the  moi):  part,  where  three 
fibres  onely  meet,for  I  bave  very  feldom  met  with  any  that  had  four. 

Atthefe  joints  there  is  no  one  of  the  three  that  feems  to  be  theftock 
whereon  the  other  grow,  but  each  of  the  fibres  are,  for  the  moft  part,  of 
an  equal  bignefs,  and  feem  each  of  them  to  hâve  an  .equal  flrare  in  the 
joint  ;  th  e  fibres  are  ail  of  them  much  about  the  famé  bignefs,  not  fmaller 
towards  the  top  of  the  Sponge,  and  bigger  neerer  the  bottom  or  root,  as 
is  ufuall  in  Plants,  thelength  of  each  between  the  joints,  is  very  irregu- 
larand  different;  the  diftance  between  fome  two  joints,  being ténor 
twelve  times  more  then  between  fome  others. 

Nor  are  the  joints  regular,  and  of  an  equitriagonal  Figure,  but. for  the 
moft  part,  the  three  fibres  lb  meet,  thatthey  compofe  three  angles  very 
differing  ail  of  them  from  one  another. 

The  mefhes  likewife,  and  holes  of  this  reticulated  body,  are  not  le  fs 
variousand  irregular  :  fome  bilateral ,  others  trilatéral,  and  quadrilatéral 
Figures  ;  nay,  I  hâve  obferv  d  fome  mefhes  to  hâve  6,  7 ox  ÿ,  fides, 
and  fome  to  hâve  onely  one,  fo  exceeding  various  is  the  Lujus  Naturœ  in 

this  body.  .  .  .  . 

As  to  the  outward  appearance  ofthis  Végétative  body,  they  arefo 
ufuall  every  where,  that  I  need  not  defcribe  them,  confifting  ofa  foft 
and  porous  fubftance,  reprefenting  a  Lock,fometimes  afleece  of  W00II5 
but  it  has  befides  thefe  fmall  microfcopical  pores.  which  lie  between  the 
fibres ,  a  multitude  of  round  porcs  or  holes,  which,  from  the  top  of  it, 
pierce  into  the  body,  and  fometimes  go  quite  through  to  the  bottom. 

I  hâve  obferv’d  manyof  thefe  Sponges,  to  hâve  included  likewife  in 
the  midft  of  their  fibious  contextures,  pretty  large  friable  ftones,  which 
muft  either  hâve  been  inclos’d  whil'ft  this  Vegetable  wasin  formation, or 
generated  in  thofe  placer  after  it  was  perfeftly  ftiap'd.  The  later  of  which 
feems  the  more  improbable,  becaufe  I  did  not  find  that  any  of  thefe  ftony 
fùbftances  were  perforated  with  the  fibres  of  the  Sponge. 

I  hâve  never  feen  nor  been  enform’d  of  thetrue  manner  of  thegrow- 
ing  of  Sponges  on  the  Rock;whether  they  are  found  to  increafe  from  little 
to  great,like  Vegetab les, that  is,  part  after  part,  or  like  Animais,  ail  parts 
equally  growing  together;  or  whether  they  be  matrices  or  feed-baggsof 
any  kind  of  Fifhes,  or  fome  kind  of  watry  Infeft  ;  or  whether  they  are  at 
any  times  more  foft  and  tender,  or  of  another  nature  and  texture, which 
things,  if  I  knew,  I  fhould  much  defire  to  be  informed  of:  but  from  a 
curfory  view  that  I  at  firft  made  with  my  Mk rofcop e,  and  fome  other 
trials, I  fuppofed  it  to  be  fome  Animal  fubftance  caft  out,  and  faftned  up- 
on  the  Rocks  in  the  form  of  a  froth,  cr  congeries  of  bubbles,  like  that 
which  I  hâve  often  obferv’d  on  Rofemary,  and  other  Plants  (wherein 
is  included  a  little  Infeft)  that  ail  the  little  films  which  divide  thefe 
bubbles  one  from  another, did  prefently,almoft  after  the  lubftancebegan 
to  grow  a  little  hard£r,break5and  leave  onely  the  thread  behind,  which 
might  be,  as  ’twere,  the  angle  or  thread  between  the  bubbles,  that  the 

great 


M  I  C  R  O  G  R  A  P  H  1  A. 

great  holes  or  pores  oblervable  in  thefe  Sponges  were  ruade  by  the  éru¬ 
ption  of  the  included  Heterogeneous  fubftance  (whethcr  air,  or  fome 
other  body,  for  many  other  fluid  bodies  Will  do  the  famé  thing)  which 
breaking  out  of  the  leffer,  were  colleâed  info  very  large  bubbles,  and 
fo  might  make  their  way  out  of  the  Sponge,  and  in  their  paflage  might 
leave  a  round  cavity  ;  and  if  it  were  large, might  carry  up  with  it  the  ad¬ 
jacent  bubbles,  which  may  be  pcrceiv’d  at  the  outlîde  ofthe  Sponge,  if 
it  befirll  throughly  wetted,  and  fuffer’d  to  plumpitfelf  into  its  natural 
form,  or  be  then  wrung  dry,  and  fuffer’d  to  expand  it  félf  again,  which  it 
will  freely  do  whil’ftmoiÜ:  :  for  when  it  has  thus  plump’d  u  felf  into  its 
natural  fhape  and  dimenfions,  ’tis  obvious  enough  that  the  mouths  ofthe 
Jarger  holes  hâve  a  kind  of  lip  or  rifing  round  about  them,  but  the  other 
Imaller  pores  hâve  little  or  none.  Itmay  further  be  found,  thateach  of 
thefe  great  pores  has  many  other  fmall  porcs  below,  that  are  United  unto 
it,  and  help  to  conftitute  it,  almoft  like  fo  many  rivuletsor  fmall  ftreams 
thatcontribute  to  the  maintenance  of  a  large  River.  Nor  from  this 
Hypothejis  would  it  hâve  been  difficult  to  explicate,  how  thofe  little 
branches  of  Coral ,  fmal  Stones,  Shel/s ,  and  the  like,  corne  to  be  included 
by  thefe  frothy  bodies  :  But  this  inded  was  but  a  conjefture  ;  and  upon 
a  more  accurate  enquiry  into  the  form  of  it  with  the  Microfcope ,  it  feems 
not  to  be  the  true  origine  of  them  ;  for  whereas  Sponges  hâve  onely 
three  arms  which  join  together  at  each  knot,  if  they  had  been  generated 
from  bubbles  they  muft  hâve  had  four. 

But  that  they  are  Animal  Subfiances,  the  Chymical  examination  of 
them  feems  to  manifeft,  they  affording  a  volatil  Sait  and  fpirit,like  Harts- 
Horn ,  as  does  alfo  their  great  ftrength  and  toughnefs,  and  their  fmell 
when  burn’d  in  theFire  or  a  Candie,  which  has  a'kind  offlefhy  fent,not 
much  unlike  to  hair.  And  having  fince  examin’d  feveral  Authors  con- 
cerning  them,among  others,I  find  this  account  given  by  BeUonius,  in  the 
XI.  Chap.  of  his  2d  Book,  De  Aquatilibus.  Spongiæ  récentes,  fays  lie,  à Jiccis 
longe  diverfe,Jcopulis  aqux  marmæ  ad  duos  vel  très  cubitosyionnunquam  qua¬ 
tuor  tantum  digitos  immerfs,  ut  fungi  arboribus  adhèrent, ferdido  quodarn 
fucco  aut  mucofa potius fanie  refærtæ.ufque  adebfietida.ut  vel  eminus  naufeam 
txcitet,  continetur  autem  iis  cavernk ,  quas  inanes  in  ficck  &  lotis  Spôngiis 
cernimus  :  Futrispulmonis  modo  nigrœ  conjpiciuntur,  ver um  quæ  in  fublimi 
aquce  najcuntur  multo  magis  opaca  nigredine  fuffufa  funt.  Vivere  quidem 
Spongias  adharendo  Ariftoteles  cenjèt  :  abfolute  vero  minime  :  fenfitmque 
aliquem  kabere,  vel  eo  argument o  (înquit)  credantur ,  quod  dfficillime  ab- 
Jirahantur,niJ!  clanculum  agaturiAtqj  ad  avulferis  accéjjum  ita  contrahantur, 
ut  eas  evellere  difficile  fit ,  quod  idem  etiamfaciunt  quoties flatus  tempejia- 
téfque  urgent.  Tuto  autem  illis  fuccum  fordidum  quem  fupra  [djximus  car- 
nis  loco  a  natura  attributum  fuijje  :  atque  meatibus  latioribus  tan- 
quam  intejlinis  aut  tnteraneis  uti.  C£terum  pars  ea  qu£  Spongiæ  cautibus 
adharent  ejl  tanquam  folii  petiolus ,  à  quo  veluti  collum  quoddam  gracile  in- 
cipit  :  quod.  deinde  in  latitudinem  dffiufum  capitis  globum  facit.  Rccentibus 
nihil  ejl  fijlulofum ,  hajitantque  tanquam  radicibus.  Superne  omnes  propemo- 
dum  meatvs  concreti  latent  :  inferne  vert)  quaterni  aut  quini  patent, per  que  s 
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eai  ju^ere  cxiiîifti&wus .  From  which  Delcription,  they  fccm  to  bc  a  kind 
of  Plant- Animal  that  adhères  to  a  Rock,  and  thefe  fmall  fibres  or  threads 
which  we  hâve  defcribed,  feem  to  hâve  been  the  Veilèls  which  (us  very 
probable)  were  very  much  bigger  whil’ft  the  Interfiitia  vvere  hll'd  (as 
he  affirms)  with  a  mucous,pulpy  or  flelhy  fubftance  ;  but  upon  the  drymg 
were  Ihrunk  into  the  bignefs  they  now  appear. 

The  texture  of  it  is  fuch,  that  I  hâve  not  yet  met  with  any  other  body 
in  the  world  that  has  the  like,  but  onely  one  of  a  larger  fort  of  Sponge 
(which  is  preferv’d  in  the  Mufium  Harveanum  belongmg  to  the  moft 
Illuftrious  and  moft  learned  Society  of  the  Thyficians  of  London)  which  is 
of  ahorney,  or  rather  of  a  petriffd  fubftance.  And  of  this  indeed,  the 
texture  and  make  is  exaftly  the  famé  with  commonSponges,  but  onely 
that  both  the  holesand  the  fibres ,  or  texture  of  it  is  exceedingly  much 
bigger  for  fome  of  the  holes  were  above  an  Inch  and  half  over,  and  the 
fibres  and  texture  of  it  was  bigg  enough  to  be  diftinguifhed  eafily  with 
ones  eye,  but  confpicuoufty  with  an  ordinary  fingle  Microfcope.  And  thele 
indeed,  feem'd  to  hâve  been  the  habitation  of  lome  Animal  j  and  ex- 
amining  AriJiotlc,  I  find  a  very  confonant  account  hereunto,  namely,that 
hehadknown  a  certain  little  Animal,  call  d  Vinnothera ,  likeaSpidei,to 
bebred  in  thofe  caverns  ofa  Sponge, from  within  which, by  opening  and 
clofing  thofe  holes,  he  infnares  and  catches  the  little  Filhes:,  and  in  ano- 
ther  place  he  fays,  That'tisvery  confidently  reported,  that  there  are  cer- 
tain  Moths  or  Worms  that  refide  in  thecavitiesof  a  Sponge9and  are  there 
nourifhed  :  Notwithftanding  ail  which  Hiftories,I  thinkit  wellworth  the 
enquiring  into  the  Hiftory  and  nature  of  a  Sponge,  it  feeming  to  promife 
fome  information  ofthe  Veflels  in  Animal  fubftances,  which  (bj  leafon 
of  thefolidity  of  the  interferted  flefti  that  isnot  eafily  remov  d,  without 
deftroying  alfo  thofe  interfpers'd  Veflels  )  are  hitherto  undifcover  d  ; 
whereas  here  in  a  Sponge3the  VavcnchytMd^ it  fecms3is  but  a  kind  of  mucous 

gelly,  which  is  very  eafily  and  cleerly  wafti’d  away. 

The  reafon  that  makes  me  imagine,  that  there  may  probably  be  lome 
luch  texture  in  Animal  fubftanceS;,  is,  that  examining  the  texture  of  the 
filaments  of  tannd  Leather,  I  find  it  to  be  much  ofthe  (lime  nature  and 
ftrength  of  a  Sponge  5  and  with  my  Microjcope 5 1  hâve  obfei  v  d  many  fuch 
joints  and  knobs,  as  I  hâve  defcribed  in  Sponges5  the  fibres  allô  in  the  hol- 
low  of  feveral  forts  of  Bones5  .after  the  Marrow  has  been  remov  d5I  hâve 
found  fomewhat  torelemble  this  texture,  though,  I  contefs,  I  never^et 
found  any  texture  exaftly  the  famé,  nor  any  for  curiofity  comparable 

The  filaments  ofit  are  much  fmaller  then  thofe  of  Silk,  andthrough 
the  Microfcope  appear  very  neer  as  tranfparent,  nay,  fome  parts  of  them 
I  hâve  obferv’d  much  more. 

Having  examin’d  alfo  feveral  kinds  of  Mufhroms,  I  finde  their  texture^ 
to  be  fomewhat  ofthis  kind,  thatis,  toconlïft  of  an  infinité  company  ot 
fmall  filaments,  every  way  contex’d  and  woven  together,  lo  as  to  make  a 
kind  of  cloth,  and  moreparticularly,examininga  piece  of Touch-u  ood 
(which  is  a  kind  ofjf etvs-ear,  or  Mulhrom,  growinghere  in  tngund  allô, 
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on  feveral  forts  of  Trees,  fuch  as  Elders,  Maples,  Willows,  &c.  and  is 
commonly  call’d  by  thename  of  Spunkj,  but  that  we  meet  with  to  be 
iold  in  Shops,  is  brought  from  beyond  Seas)  I  found  it  to  be  made  of  an 
exceeding  délicate  texture  :  For  the  fublfance  of  it  feels,  and  looks  to 
the  naked  eye,and  may  be  ftretch’d  any  way,exaCtly  like  a  very  fine  piece 
of  Chamois  Leather,  orwafh’d  Leather,  but  it  is  of  fomewhata  browner 
hew,and  nothingneer  fo  Itrong;  but  examining  it  with  my  Mcrofiope, 
I  found  it  of  fomewhat  another  make  then  any  kind  of  Leather;  for 
whereas  both  Chamois ,  and  ail  other  kinds  of  Leather  I  hâve  yet  view’d, 
confilt  of  an  infinité  company  of  filaments,  fomewhat  like  bulhes  inter- 
woven  one  within  another,  that  is,of  bigger  parts  or  ffems,  as  it  were,  and 
fmaller  branchings  that  grow  out  of  them  ;  or  like  a  heap  of  Ropes  ends, 
whereeachof  thelarger  Ropes  by  degrees  feem  tofplit  or  untwift,  into 
many  fmaller  Cords,  and  each  of  tholè  Cords  into  fmaller  Lihes,  and 
thofe  Lines  into  T'hreads,  &c.  and  thefe  llrangely  intangled,  or  inter- 
woven  one  within  another  :  The  texture  of  this  Touch-wood  feems 
more  like  that  of  a  Lock  or  a  Fleece  ofWool,  for  it  conflits  of  an  infinité 
number  of  fmall  filaments,  ail  of  them,asfatr  as  I  could  perceive,  of  the 
famé  bignels  like  thofe  of  a  Sponge,  but  that  the  filaments  of  this  were 
nota  twentieth  partof  the  bignefs  ot  thofe  of  a  Sponge;  and  I  could  not 
fo  plainly  perceive  their  joints,  or  theirmannerof  interweaving,  though, 
asfàrrasl  wasabletodifcern  with  that  Microfiope I  had,  I  fuppofeitto 
hâve  fome  kind  ofrefemblance,  but  the  joints  are  nothingneer  fo  thick, 
nor  without  much  trouble  vifible. 

The  filaments  I  could  plainly  enough  perceive  to  be  even, round, cylin- 
drical,tranfparent  bodies,and  to  crofs  each  other  every  way,  that  is,  there 
were  not  more  feemd  to  lie  horizontally  then perpendicnlarly  and  thwart- 
way,  fothatit  is  fomewhat  difficult  to  conceive  hovvthey  fhould  grow 
in  thatmanner.  By  tearing  off  a  fmall  piece  of  it,  and  looking  on  the 
ragged  edge,  I  could  among  lèverai  of  tholè  fibres  perceive  fmall  joints, 
that  is,  one  of  thofe  hairs  fplit  into  two,  each  of  the  lame  bignels  with  the 
other  out  of  which  they  feem  d  to  grow,  but  having  not  lately  had  an 
opportunity  of  examining  theirmannerof  growth,  I  cannotpofitivelyaf- 
firm  any  thing  of  them. 

But  to  proceed,  The  fwelling  of  Sponges  upon  Wetting,  and  the  rifing 
of  the  Water  in  it  above  the  furface  of  the  Water  that  it  touches,  are 
both  from  the  lame  caule,  of  which  an  account  is  already  given  in  the 
fixth  Obfervation. 

The  fublfance  of  them  indeed,  has  fo  many  excellent  properties,fcafce 
tobemet  with  in  any  other  body  in  the  world,  thatl  haveoften  won- 
deredthat  fo  little  ufe  is  made  of  it,  and  thofe  onely  vile  and  fordid  ; 
certainly,  if  it  were  well  confider’d,  it  would  afford  much  greater  con- 
veniencies. 

That  ufe  which  the  Divers  are  laid  to  make  of  it ,  feems ,  if  tr ue, 
very  (frange,  but  having  made  trial  of  it  my  felf,  by  dipping  a  fmall  piece 
of  it  in  very  good  Sallet-oyl,and  putting  it  in  my  mouth,and  then  keep- 
ing  my  mouth  and  nofe  under  water ,1  could  not  nnd  any  fuch  thing  ;  for  I 
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vvas  as  foonoutof  breath,as  iflhadhad  no  Sponge, norcould  Ifetch  my 
brcath  without  taking  in  water  at  my  mouth  ;  but  I  am  very  apt  to 
think,  that  wcre  there  a  contrivance  whereby  the  expir’d  air  might  be 
forc’d  to  pafs  through  a  wet  or  oy!y  Sponge  before  it  were  again  inlpir'd, 
it  might  much  cleanfe,  and  drain  away  from  the  Air  divers  fuliginous 
and  other  noifome  deams,  and  the  dippingof  it  in  certain  liquors  might, 
perhaps,  fo  renew  that  property  in  the  Air  which  it  lofes  in  the  Lungs,by 
being  breath’d,  that  one  fquare  foot  of  Air  might  lad  a  man  for  refpirati- 
on  much  longer,  perhaps, then  ten  will  novv  ferve  him  of  common  Air. 


Obferv.  XXIII.  Of  the  curions  texture  of  Sea-weeds. 

F  Or  curiofityand  beauty,  1  hâve  not  among  ail  the  Plants  or  Vege- 
tables  Ihave  yetobferv'd,feen  any  one  comparable  tothis  Sea-weed 
I  hâve  here  defcrib'd,  of  which  I  am  able  to  fay  very  little  more  then  vvhat 
is  reprefented  by  the  fécond  Figure  of  the  ninth  Scheme  :  Namely,  that 
it  is  a  Plant  which  grows  upon  the  Rocks  under  the  water,  and  increafes 
and  (preads  it  felf  into  a  great  tuft,  which  is  not  onely  handlomely 
branchd  into  feveral  leaves,  but  the  wholefurface  of  the  Plant  iscover’d 
over  with  a  moft  curious  kindof  carv’d  work,  which  confids  of  a  tex¬ 
ture  much  refembling  a  Honey-comb  5  for  the  whole  furface  on  both  fides 
is  cover’d  over  with  a  multitude  of  very  fmall  holes, being  no  bigger  then 
fo  many  holes  made  with  the  point  of  a  fmall  Pinn,  and  range!  in  the 
neated  and  mod  délicate  order  imaginable,  they  being  plac’d  in  the  man- 
ncr  of  a  guincunx^  or  very  much  like  the  rows  of  the  eyes  of  a  Fly,  the 
rows  or  orders  being  very  regular,  which  way  foever  they  are  obferv’d  : 
what  the  texture  was,  as  it  appear'd  through  a  pretty  biggMagnifying 
Mcrofcepe ,  I  hâve  here  ndjoiu’d  in  the  fird  Figure  of  the  14.  Scheme. 
which  round  Area  A  B  C  D  reprefents  a  part  of  the  furface  about  one 
eighth  part  of  an  Inch  in  Diameter  :  Thofe  little  holes,  which  to  the  eye 
look’d  round,  likefo  many  little  fpets,  here  appear'd  very  regularly 
fhap  d  holes,  reprefenting  almod  the  fhape  of  the  foie  of  a  round  toed 
fhoe,  the  hinder  part  of  which,  is,  as  it  were,  trod  on  or  cover'd  by  the 
toe  of  that  next  below  it^thefe  holes  feem’d  wall’d  about  with  a  very  thin 
and  tranfparent  fubftance,  looking  of  a  pale  flraw-colour  ;  from  the  edge 
of  which,  againd  the  middle  of  each  hole,  were  fprouted  ont  four  fmall 
tranfparent  draw-colour’d  Thorns,  which  feem’d  to  protect  and  cover 
thole  cavities,  from  either  fide  two  ;  neer  the  root  of  this  Plant,  were 
fprouted  out  feveral  fmall  branches  of  a  kind  of  baftard  Coralline ,  curi- 
oùfly  branch’d,  thoughfmall. 

And  to  confirm  this,  having  lately  the  opportunity  of  viewing  the 
large  Plant  (if  I  may  fo  call  it)  of  a  Sponge  petnfy'd ,  of  which  I  made 
mention  in  the  lad  Obfervation,  I  found,  that  each  of  the  Branches  or 
Figures  of  it,  did,  by  the  range  ofits  pores,  exhibit  jud  fuch  a  texture, 
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the  rows  of  pores  crofiing  one  another,  much  after  the  manner  as  the 
rowsofeyesdo  which  are  defcrib’d  in  the  2 ô.Scheme;  Corallitte  allô,  and. 
feveral  forts  of  white  Cor  al ,  I  hâve  vvith  a  Microfcope  obferv’d  very  cu- 
rioufly  fhap’d.  And  I  doubt  not,  but  that  he  that  fhall  obferve  thefo 
feveral  kinds  of  Plants  that  grow  upon  Rocks,  which  the  Sea  fome- 
times  overflows,  and  thofe  heaps  ofothers  which  are  vomited  outofit  up¬ 
on  the  fhore,  may  find  multitudes  of  little  Plants,  and  other  bodies, which 
like  this  will  a  fiord  very  beautifull  objefts  for  the  ASçrofcOpc  5  and  this, 
Specimenhere  is  adjoin’d  onely  to  excite  their  curiofities  who  haveop- 
portunity  of  obferving  to  examine  and  Colle#  what  they  find  worthy 
their  notice;  for  the  Sea,  among  ferreltrial  bodies,  is  alfo  a  prolifif 
mother,  and  affords  as  many  Inltances  oï  jfontaneous  générations  as  ei- 
ther  the  Air  or  Earth. 


Obferv.  XXIV.  Of  the  furfaces  ofRofcmary,  and  other  leaves, 

/~T~  His  which  is  delineated  within  thccircleofthe  fécond  Figure  of  the 
J  14.  Scheme ,  is  a  fmall  part  of  the  back  or  under  fide  ofa  leaf  of 
Rofemary,  which  I  did  not  therefore  make  choice  of,  becaufe  ithad  any 
thing  peculiar  which  was  not  obfervable  with  a  Microfcope  in  feveral 
other  Plants,  but  becaufe  itc-xhibits  at  one  view, 

Firft,  a  fmooth  and  Ihining  furface,  namely,  A  R,  which  is  a  part  of  the 
upper  fide  of  the  leaf,  that  by  a  kind  of  hem  or  doubling  of  the  leaf  ap- 
pears  on  this  fide.  There  are  multitudes  of  leaves,  vvhcfe  furfaces  are 
like  this  fmooth,  and  as  it  werequilted,  which  look  like  a  curiousquilted 
baggof  green  Silk,  or  like  a  Bladder,  or  fome  fuch  pliable  tranfparent 
fubftance,  full  fiuffed  out  vvith  a  green  juice  or  liquor;  the  furface  of 
Rue,  orHerbgrals,  is  polifh’d,  and  allô  ver  indented,  or  pitted,  like  the 
Silk-worm’s  Egg, which  I  (hall  anon  defcribe  ;  the  fmooth  furfaces  of  other 
Plants  are  otherwife  quilted,  Nature  in  this,  as  itwere,  expreffing  her 
Needle-work,  or  imbroidery. 

Nextadowny  or  bulhy  furface,  fuch  as  is  ail  the  under  fide  aimolE, 
appearing  through  the  Microfcope  much  like  a  thicket  of  bulbes,  and  with 
this  kind  of  Down  or  Hair  the  leaves  and  ftalks  of  multitudes  of  Vege- 
tables  are  covered  ;  and  there  feems  to  be  as  great  a  variety  in  the  fhape, 
bulk,  and  manner  of  the  growing  of  thefe  fecundary  Plants,  as  I  may  call 
them  (they  being,  as  itwere,  a  Plant  growing  out  of  a  Plant,  or  fome- 
what  like  the  hairs  of  Animais)  as  there  is  to  be  found  amongft  lmall 
lhrubs  that  compofe  bulhes  ;  but  for  the  mot!  part,  they  confifl:  of  lmall 
tranfparent  parts,  fome  of  which  grow  in  the  fhape  of  fmall  Needlesor 
Bodkins.as  on  the  Thiftle,Cowag-ecod  and  Nettle  ;  others  intheformof 
Cat’s  claws,as  in  Cliders,  the  beards  of  Barley,  the  edges  of  feveral  forts 
ofGrafs  and  Reeds,C^c.  in  other, as  CoItsfoot,Rofe-campion,  Aps,  Poplar, 
Willow,  and  alrnolt  ail  other  dovvny  Plants,  they  grow  in  the  form  of 
bulhes  very  much  diverfify’d  in  each  particular  Plant.  That  which  I  hâve 
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before  in  the  i9.0bfervation  noted  on  Rofe-leavcs,  isofa  quitediftèr- 
ing  kind,  and  feems  indeed  a  real  Vegetable,  diftindi:  from  theleaf 
Thirdly,  amongthefe  fmall  bulhesare  obfervable  an  infinité  company 
of  fmall  round  Balls,  exadtly  Globular,  and  very  much  refembling  Pearls, 
namely,  CCCC,  ofthefe  there  may  be  multitudes  obferv'd  in  Sage, 
and  feveral  other  Plants,  which  I  fuppofe  vvas  the  reafon  why  Athanajius 
Kircher  fuppofed  them  to  be  ail  cover’d  with  Spiders  Eggs,  or  young 
Spiders,  which  indeed  is  nothing  elfe  but  fome  kind  of  gummous  exlu- 
dation, which  is  always  much  of  the  famé  bignefs.  At  firft  fight  of  thefe,I 
confels,  I  imagin’d  that  they  might  hâve  been  fome  kind  of  matrices," or 
nourifhing  réceptacles  for  fome  fmall  Infeft,  juft  as  I  hâve  found  Oak- 
apples,  and  multitudes  of  fuch  other  large  excrefcencies  on  the  leaves 
and  other  parts  ofTrees  and  (hrubs  to  be  forFlyes,  and  divers  other  In- 
fefts,  but  obferving  them  to  be  there  ail  the  year,  and  lcarce  at  ail  to 
change  their  magnitude,  that  conjeûure  leem’d  not  fo  probable.  But 
what  ever  be  the  ufe  of  it,  it  affords  a  very  pleafant  objeft  through  the 
Microjcope ,  and  may,  perhaps,  upon  further  examination,  prove  very 
Juciferous. 


Obfcrv.  XXV.  Of  the  fiinging  points  and  juice  of  Nettles,  and 
fome  other  venomous  Plants. 

ANettle  is  a  Plant  (b  well  known  to  every  one,as  to  what  the  appear- 
ance  ofit  is  to  the  naked  eye,that  it  needs  no  defeription^and  there 
are  very  few  that  hâve  not  felt  as  well  as  feen  it  5  and  therefore  it  will  be 
no  news  to  tell  that  a  gentle  and  flight  touch  of  the  4kin  by  a  Nettle,does 
oftentime,  not  onely  create  very  fenfible  and  acute  pain,  much  like  that 
of  a  burn  or  fcald,but  often  allô  very  angry  and  hard  fwellings  and  infla- 
mations  of  the  parts,  luch  as  will  prefently  rilê,  and  continue  fwoln  di¬ 
vers  hours.  Thele  obfervations,  I  fay,  are  common  enough  ;  but  howthe 
pain  is  fo  fuddenly  created,  and  by  what  means  continued,  augmented 
foratime,  and  afterwards  diminifh’d,  and  at  length  quite  exftinguifh'd, 
has  not,  that  I  know,  been  explain’d  by  a  ny. 

And  here  we  muft  hâve  recourfe  to  our  Microfcopc,  and  that  will,  if 
almoft  any  part  of  the  Plant  be  looked  on,  fhew  us  the  whole  furface  of 
it  very  thickfet  with  turn-Pikes,  or  fharp  Needles,  of  the  (hapeofthofe 
reprelênted  in  the  1 5.  Scbeme  and  firft  Figure  by  A  B,  which  are  vifible 
alfo  to  the  naked  eye  ;  each  of  which  confifts  of  two  parts  very  diftind 
for  Ihape.and  differing  alfoin  quality  fromone  another.  For  the  part  A, 
is  lhaped  very  much  like  a  round  Bodkin,from  B  tapering  till  it  end  in  a 
very  (harp  point  ;  it  is  of  a  fubftance  very  hard  and  ftiff,  exceedingly 
tranfparent  and  cleer,  and,  as  I  by  many  trials  certainly  found,  is  hollow 
from  top  to  bottom. 

This  I  found  by  this  Experiment,  Ihad  a  very  convenient  Micro- 
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fcope  witha  fingle  Glafs  which  drew  about  half  an  Inch,thisl  had  faftned 
into  a  little  frame,  almoft  like  a  pair  of  Spedfacles,  which  I  placed  before 
mine  eyes,  and  fo  holding  the  leaf  of  a  Nettle  at  a  convenient  diftance 
from  my  eye,  I  did  firft,with  the  thruiHng  of  feveral  of  thefe  briftles  into 
my  fkin,  perceive  that  prefently  after  I  had  thruft  them  in  I  felt  the  burn- 
ing  pain  begin  ;  next  I  obferv  d  in  divers  of  them,  that  upon  thrufting 
my  finger  againft  their  tops,  the  Bodkin  (if  I  may  fo  call  it)  did  not  in 
the  leaft  bend,  but  I  could  perceive  moving  up  and  down  within  it  a  cer¬ 
tain  liquor,  which  upon  thrufting  the  Bodkin  againft  its  bafis,  or  bagg  B, 

I  could  perceive  to  rife  towards  the  top,  and  upon  taking  away  my  hand, 

I  could  fee  it  again  fubfide,  and  ftirink  into  the  bagg  ;  this  I  did  very 
often,  and  faw  this  Thœnomenon  as  plain  as  I  could  ever  fee  a  parcel  of 
water  afcend  and  defcend  ina  pipe  of  Glafs.  But  the  bafis  underneath  thefe 
Bodkins  on  which  they  were  faft,  were  made  of  a  more  pliable  fubftance, 
and  looked  almoft  like  a  little  bagg  of  green  Leather,  or  rather  refem- 
bled  the  (hape  and  furface  of  a  wilde  Cucumber,  or  cucumeris  aftnini, 
and  I  could  plainly  perceive  them  to  be  certain  little  baggs,  bladders,or 
réceptacles  full  of  water,  or  as  I  ghefs,  the  liquor  of  the  Plant,  which  was 
poifonous,  and  thofe  fmall  Bodkins  were  but  the  Syringe-pipes.  or  Gly- 
fter-pipes,  which  firft  made  way  into  the  fkin,  and  then  ferved  to  convey 
that  poifonous  juice,upon  thepreffing  of  thofe  little  baggs,  into  thein- 
terior  and  fenfible  parts  of  the  (kin, which  being  fo  difcharg'd,  does  cor¬ 
rode,  or,  as  it  were,  burn  that  part  of  the  fkin  it  touches  ;  and  this  pain 
will  fometimes  laft  very  long,  according  as  the  impreffion  is  made  deeper 
or  ftronger. 

The  other  parts  of  the  leaf  or  furface  of  the  Nettle,  hâve  very  little 
confiderable,  but  what  is  common  to  moft  of  thefe  kinds  of  Plants,  as  the 
ruggednefs  or  indenting,and  hairinefs,  and  other  roughnefîès  of  the  fur- 
face  or  out-fide  of  the  Plant,  of  which  I  may  fay  more  in  another  place. 

As  I  (hall  likewife  of  certain  little  pretty  cleer  Balls  or  Apples  which  I 
hâve  obferved  to  ftick  to  the  fides  of  thefe  leaves,  both  on  the  upper  and 
under  fide,  very  much  like  the  fmall  Apples  which  I  hâve  often  obferv’d 
to  grow  on  the  leaves  of  an  Oak  calf  d  Oa^apples  which  are  nothing  but 
the  Matrices  of  an  Infect,  as  I  elfèwhere  fhew. 

The  chief  thing  therefore  is,  how  this  Plant  cornes, by  fo  flight  a  touch, 
to  croate  fo  great  a  pain^and  the  reafon  of  this  feems  to  be  nothing  elfe, but 
the  corrofive  pénétrant  liquor  contain  d  in  the  fmall  baggs  or  bladders, 
upon  which  grow  out  thofe  fharp  Syringe-pipes,  as  I  before  noted  ;  and 
very  confonant  to  this,  is  the  reafon  of  the  pain  created  by  the  fting  of  a 
Bee,  Wafp,  &c.  asl  elfewhere  fhew:  For  by  the  Dart, which  is  likewife  a 
pipe,  is  made  a  deep  paflàge  into  the  fkin,  and  then  by  the  angerof  the 
Fly,ishis  gally  poifonous  liquor  in  jcfted  5  which  being  admitted  among 
the  fenfible  parts,  and  fo  mix’d  with  the  humours  or  ftagnating  juices  of 
that  part,  does  create  an  Ebullition  perhaps,  or  effervefcexs,  as  isufually 
obferv’d  in  the  mingling  of  two  differing  Chynncal  Jaline  liquors,  by 
which  means  the  parts  become  fwell’d,  hard,  and  very  painfull  5  for 
thereby  the  nervous  and  fenfible  parts  are  not  onely  ftreteh’dand  ftrain’d 
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bcyond  their  natural  tone ,  but  are  allô  prick’d,  perhaps,  or  corroded  by 
the  pungent  and  incongruous  pores  of  the  intruded  liquor. 

And  this  feems  to  be  the  reafon,  why  Aqua  fortis ,  and  other  faline  li- 
quors,  if  theycome.to  touch  the  fenfitive  parts,  as  in  a  eut  of  the  fkin, 
or  the  îike,  do  lo  violently  and  intollerably  excruciate  and  forment  the 
Patient.  And  'tis  not  unlikely,  but  the  Inventors  of  that  Diabolical  pra- 
(ftice  of  poifoning  the  points  of  Arrows  and  Ponyards,  might  receive 
their  firdhint  fromfome  luch  Inlfance  in  natural  contrivances,  as  thisof 
the  Nettle  :  for  the  ground  why  fuch  poifon’d  weapons  kill  fo  infallibly 
as  they  do,  feems  no  other  then  this  of  our  Nettle’s  (finging^forthePon- 
yard  or  Dartmakes  a  palïâge  or  entrance  into  the  fenlitive  or  vital  parts 
of  the  body,  whereby  the  contagious  fubltance  cornes  to  be  diflbl  v'd  by, 
and  mix’d  with  the  fluid  parts  or  humours  of  the  body, and  by  that  means 
ftreads  it  felf  by  degrees  into  the  whole  liquid  part  of  the  body,  in  the 
lame  manner,  as  a  few  grains  of  Sait, put  into  a  great  quantity  ofWater, 
will  by  degrees  diffufe  it  felf  over  the  whole. 

And  this  I  take  to  be  the  reafon  of  killing  of  Toads,  Frogs,  EfFs,  and 
lèverai  Filhes,  by  lirewing  Sait  on  their  backs  (which  Experiment  was 
lhewn  tothe  Roy  al  Society  by  a  very  ingenious  Gentleman,  and  a  worthy 
Member  ofit)  for  thofe  créatures  having  always  a  continuai  cxfudation, 
as  it  were,of(limy  and  watry  parts,  fweating  out  of  the  pores  of  their  Fkin’ 
th cfaline  particles,  by  that  means  obtain  a  vchicle.yt hich  conveys  them  in¬ 
to  the  internai  and  vital  parts  of  the  body. 

This  feems  alfo  to  be  the  realbn  why  bathing  in  Minerai  waters  are 
fuch  lovera ign  remedies  for  multitudes  ofdilfempers,efpecialIy  chronical; 
for  the  liquid  Sc  warm  vehicles  of  the  Minerai  particles, which  are  known 
to  be  in  very  confiderable  quantifies  in  thofe  healing  baths3by  the  body’s 
long  flayin  them,  do  by  degrees  fteep  and  infinuate  themfelves  into  the 
pores  and  parts  of  the  lkin,and  thereby  tholè  Minerai  particles  hâve  their 
ways  and  paflages  open'd  to  penetrate  into  the  inner  parts,  and  mingle 
themfelves  with  th tjlagnant  juices  of  the  lèverai  parts  ;  be(ïdes,many  of 
thofe  offenfive  parts  which  were  United  with  thofe  flagnant  juices,  and 
which  were  contrary  tothe  natural  conftitution  of  the  parts,  and  1b  be- 
come  irkfome  and  painfull  tothe  body, but could not  be  difeharged, be- 
caufe  Nature  had  made  no  provifion  for  fuch  accidenta]  mifehiefs,  are,  by 
meansof  this  foaking,  and  filling  the  pores  of  thelkin  with  a  liquor,  af- 
xorded  a  paflage  through  that  liquor  that  fills  the  pores  into  theam- 
bient  nuid,  and  thereby  the  body  cornes  to  be  dilcharged. 

So  that  tis  very  évident, there  may  be  a  good  as  well  as  an  evil  applica¬ 
tion  of  this  Principle.  And  the  ingenious  Invention  of  that  Excellent 
perfon,  Doftor  Wren3  of  injeûing  liquors  into  the  veins  of  an  Animal, 
leems  to  be  reducible  to  this  head  :  I  cannot  fhay,  nor  is  this  a  fit  place,  to 
mention  the  feveral  Experiments  made  of  this  kind  by  the  molf  incom¬ 
parable  Mr  .Bayle,  the  multitudes  made  by  the  lately  mention’d  rhyjcian 
LJoctor  Clarke,  the  Hiftory  whereof,  as  he  has  been  pleas’d  to  commu- 

n‘Cure  t0  l-  ^yalTfockt);  fo  be  may  perhaps  be  prevail'd  with  to  make 
publique  himfelf  :  But  I  lhall  ratherhint,  that  certainly,  if  this  Principle 
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were  well  confider’d,there  might,  belîdes  the  further  improving  of  Bath- 
ing  and  Syringing  into  the  veins,  bethought  on  feveral  ways,  whereby 
feveral  obftinate  diftempers  of  a  humane  body/uch  as  the  Gout,Dropfîe, 
Stone3  &c.  might  be  malter'd,  and  expell’d  ;  and  good  men  might  make 
as  good  a  ufe  of  it,  as  evil  men  hâve  made  a  perverfe  and  Diabolical. 

And  thatthe  fillingofthe  pores  of  the  fkin  vvith  fome  fluid  vehicle,  is 
of  no  fmall  efficacy  towards  the  preparing  a  paflàge  for  feveral  kinds  of 
pénétrant  juices,  and  other  dillôluble  bodies,  to  infinuate  themfelves 
within  the  fkin,  and  into  the  fenfitive  parts  of  the  body,  may  be,  I  think, 
prov’d  by  an  fnftance  given  us  by  Bellonius ,  in  the  26.  Chapter  of  the 
fécond  Book  of  his  Obfervations ,  vvhich  containing  a  very  remarkable 
Story  I  hâve  here  tranicrib'd  :  Cum  chamsdeonis  nigri  radices  (fays  he) 
apHCl  pagum  quendam  Livadochorio  nuncupatum  erui  curaremus ,  pliirimi 
Cncci  &  Furcie  [pe&atum  venerunt  cjmd  erueremus,  eas  vero  jhiftulatim fe- 
cabamus ,  &  filo  trajiciebatnus  ut  fa  ali  us  exftccari  pojjènt.  Turcæ  in  eo  ne- 
gotio  occupât  os  nos  videntes,  fimditer  eas  radices  traclare  &  fecare  volue- 
runt:  11 1  cum  fommtss  effet  Jtjl  us,  &  omnes  fudore  modèrent,  quicunque 
cum  radicem  m  ambu  s  traef  avérant  fudoremque  abjlerferant,aut  faciem  di- 
gitis  fcalpferant ,  tantamprunginem  iis  loess  quos  attigerant  pojïcafenjerunt, 
ut  aduri  viderentur.  Chamstlconis  enim  nigri  radix  ca  virtute  fol/ et ,  ut  ch* 
ti  applicata  ipfam  adeo  inflammet ,  stt  nec  ffquill&,  nec  urticæ  ullæ  centeflma 
parte  ita  adurent  :  At  prurigo  non  adeo  celeriter  fefe  prodit.  Poft  unam  aut  al¬ 
térant  porro  koram,  finguh  variis  faciei  locis  cutem  adeo  infoammatamha- 
kere  cæpin/us  ut  tota  fanguinca  vider  et  ur,  atque  quo  magis  eam  confricaba- 
mus, tanta  magis  excitabatur  prurigo.  F onti  ajjidebamusjub platano,atque  ini- 
tio  pro  htdicro  habebamtis  &  ndebamus  :  at  tandem  illi  plurimum  indignati 
font ,  &  nift  ajjèverafoemus  nunquam  expertos  talivirtute  eam  plant  am  pollerc, 
hattd  dubie  male  nos  multajjent.  Attamen  nojlra  exeufatio  fuit  ab  illis  facili - 
us  accepta, cum  codent  incommoda  nos  ajfedos  conjpicerent.  Mintmfone  quod 
intantillo  radice  tam  ingentem  efftcaciam  nojlro  malo  expertifomus. 

By  vvhich  obfervation  of his,it  ieems  manifeff ,that  their  being  ail  cover’d 
vvith  fweat  vvho  gather’d  and  eut  thisroot  of  the  black  Chameleon  Thiftle, 
was  the  great  reafon  vvhy  they  fuffer’d  that  inconvenience,  for  it  feems  the 
like  circumlfance  had  not  been  before  that  noted,  nor  do  Ifindany  men¬ 
tion  offuchaproperty  belonging  to  this  Vegetable  in  any  of  the  Her- 
bals  I  hâve  at  prelent  by  me. 

I  could  give  very  many  Obfervations  vvhich  I  hâve  made  of  this  kind, 
whereby  I  hâve  found  that  the  belf  vvay  to  get  a  body  to  be  infinuated 
into  the  lubflance  or  infenlible  pores  of  another,  is  firff  to  find  a  fluid 
vehicle  that  has  fome  congruity,both  to  the  body  to  be  infinuated, and  to 
the  body  into  whofe  pores  you  would  hâve  the  other  convey  d.  And  in 
this  Principle  lies  the  great  myllery  of  ftaining  lèverai  forts  of  bodies,  as 
Marble,  Woods,  Bones,cfvc.  and  ofDying  Sflks,  Cloaths,  Wools,  Fea- 
thers,  &c.  But  thefe  being  digreilions,  I  fhall  proeeed  to  : 

Obferv.  X  X  V I.  Of  Cowag t^and  the  itching  operation  offome  bodies v 

'  l 'Here  is  a  certain  Dovvn  of  a  Plant, brought  from  the  Eajl-Iudies,a\\  d 
commonly,  though  very  improperly,  Corv-itch,  the  reafon  of  vvhich 
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miftake  ismanifeft  enoughfrom  thedefcriptionof  it, which  Mr.  Farhynfon 
fetsdownin  his  Herbal,  Tribe  XI.  Chap.  2.  Phafiolus filiqua  hirfuta  ;  The 
hairy  Kidney-bean ,  c  a  lied  in  Zurratte  rohere  itgrorvs,  Couhage  :  We  bave  had 
(fays  he)  another  of  this  kjnd  brought  us  eut  of  the  Eaft-Indies,  which  being 
plant  ed,  vu  as  in  fera  like  tke  former ,  but  came  not  to  perfetfio» ,  the  unkjndly 
feafon  not  fufermg  it  to  fiew  the  forcer  ;  but  of  the  C  ods  t  bat  were  brought , 
fome  were  jmaller porter ,  and  rouuder  then  the  Garde»  kjnd,  others  much 
longer ,  and  many  growing  together,  as  it  were  in  clujlers,,and  cover  d  allover 
with  a  brown  fort  hairineffo  fine ,  that  if  any  ofit  be  rubb’d,  or  fall  on  the 
back  of  ones  hand ,  or  other  tender  parts  of  the  shyn ,  it  rvill  caufe  a  kjnd  of 
itching ,  but  notftrong ,  nor  long  indur ing,  but  palfing  quickjy  aroay ,  2 vithout 
cither  danger  or  harm  ;  the  Beans  tvere  fmaller  then  ordinary ,  and  of  a  blaclg 
Jhining  colour. 

Having  one  of  thefe  Cods  given  me  by  a  Sea-Captain.  vvho  hadfre- 
quented  thofe  parts,  I  found  it  to  be  a  fmall  Cod,  about  three  Inches 
long,  much  like  a  fhort  Cod  of  French  Beans,  which  had  fix  Beans  in  it, 
the  vvhole  furface  ofit  was  cover’d  over  with  a  veiy  thick  and  Ihining 
brown  Down  or  Hair,  which  was  very  fine,  and  for  its  bignefs  fofR 
taking  fome  of  this  Down,  and  rubbing  it  on  the  back  ofmy  hand,l 
found  very  little  or  no  trouble,  only  I  was  fenfible  that  feveral  of  thefe 
little  downy  parts  with  rubbing  did  penetrate,  and  were  funk,  or  ftuck 
pretty  deep  into  my  Ikin.  After  I  had  thus  rubb'd  it  for  a  pretty  while, 

I  felt  very  little  or  no  pain,  in  fo  much  that  I  doubted,  whether  it  were 
the  true  Couhage }  but  whil’ft  I  was  confidering,  I  found  the  Down  begin 
to  make  my  hand  itch,  and  in  fome  places  to  fmart  again,  much  like  the 
ftinging  of  a  Flea  or  Gnat,  and  this  continued  a  pretty  while,  fo  thatby 
degrees  I  found  my  foin  to  be  fwell’d  with  little  red  pullules,  and  to 
look  as  if  it  had  been  itchie.  But  foffering  it  without  rubbing  or  fcratch- 
ing,  the  itching  tickling  pain  quickly  grew  languid,  and  withinanhour 
I  felt  nothing  at  ail,  and  the  little  protuberancies  were  vanilh’d. 

The  caufe  of  which  odd  Fhœnomenon ,  I  fuppofe  to  be  much  the  famé 
with  that  of  the  ftinging  of  a  Nettle,  for  by  the  Microfcope ,  I  difcover'd 
this  Downtoconfiftofa  multitude  of  fmall  and  llender  conical  bodies, 
much  refembling  Needles  or  Bodkins,  fuch  as  are  reprefented  by  A  b! 
CD.  EF.  of  the  fil  ft  Figure  of  the  XVI.  Scheme  ;  that  their  ends  A  A  A, 
were  very  ftarp,  and  the  fubft ance  of  them  ftiff  and  hard,  much  like  the 
fobllance  of  feveral  kinds  of  Thorns  and  crooks  growing  on  Trees.  And 
though  they  appear’d  very  clcer  and  tranfparent,  yet  I  could  not  per- 
ceive  whether  they  were  hollow  or  not,  but  to  me  they  appear’d 
like  folid  tranfparent  bodies,  without  any  cavity  in  them;  whether 
though  they  might  not  be  a  kind  of  Cane,  fill’d  with  fome  tranlpa- 
rent  liquor  which  was  hardned  (becaufe  the  Cod  which  I  had  was  very 
dry)  I  was  not  able  to  examine. 

Now,  being  fuch  ftiff,  fharp  bodies,  it  is  eafie  to  conceive,  how  with 
rubbing  they  might  eafily  be  thruft  into  the  tender  parts  of  the  skin,and 
there,  by  reafon  of  their  exceeding  finenefs  and  drinefs,  not  create  any 
confiderable  trouble  or  pain,  till  by  remaining  in  thole  places  moiftned 
with  the  humours  of  the  body,  fome  cauftick  part  fticking  on  them,  or 

refiding 


Micrographia*  147 

refiding  within  them  might  be  diftblv'd  and  mix’d  with  the  ambieftt  juices 
of  that  place,  and  thereby  thofe  fibres  and  tender  parts  adjoyningbe- 
comeaffefted,  andasitwere  corroded  by  it;  whence,  while  that  afti- 
on  lads,  the  pains  created  are  pretty  fharp  and  pungent,  thotigh  Ijpll, 
whichisthe  eflèntial  property  of  an  itching  one. 

That  the  pain  alfo  caufed  by  the  ftinging  ofaFlea,  aGnat,  a  Flie,  a 
Wafp,  and  the  like,  proceeds  much  from  the  very  famé  caufe,  I  elfewhere 
in  their  proper  places  endeavourto  manifeft.  The  ftinging  alfo  offhred 
Horf-hair,  which  in  meriment  is  often  ftrew’d  betwecn  the  fheets  ofa  Bed, 
feems  to  proceed  from  the  famé  caiifc, 


Obferv.  X  X  V  ]I.  Of  the  Beard  of  a  wilde  Oat,  and  the  ufe  that 
may  be  made  of  h  for  exhibiting  always  to  the  Eye  the  température 
of  the.  Air,  as  todrinefl  and  moijlure. 

TFlis  Beard  of  a  wild  Oat ,  is  a  body  ofa  very  Curions  ftrufture,though 
to  the  naked  Eyeit  appéarsvery  (light,  and  inconftderable,  itbeing 
only  a  fmall  black  or  brovvn  Beard  or  Briftle, which  grows  out  ofthe  fide 
of  the  inner  Husk  that  covers  the  Grain  of  a  wild  Oat  ythe  whole  length  of 
itjwhen  put  in  Water,  fo  that  it  may  extend  it  felf  to  its  full  length, is  not 
above  an  Inch  and  a  half,andfor  the  moft  part  fomewhat  fhorter,But  vvhen 
the  Grain  is  ripe,  and  very  dry,  which  is  ufualy  in  the  Moneths  of  ‘juif, 
and  Auguf,  this  Beard  is  bent  fomewhat  below  the  ffliddle,  namely, about 
*  from  the  bottom  of  it,  almoft  to  a  right  Angle,  and  the  under  part  of 
it  is  wreath'd  lik  a  With  ;  the  fubflance  of  it  is  very  brittle  when  dry,  atid 
it  will  very  eafily  be  broken  from  the  husk  on  which  it  grows. 

If  you  take  one  of  thefe  Grains,  and  wet  the  Beard  in  Water, you  will 
prefently  fee  the  fmall  bended  top  to  turn  and  move  round,  as  if  it  were 
fenfiblc;  and  by  degrees,  if  it  be  continued  wet  enough,  the  joint  or  knee 
will  ftreighten  it  felf;  and  if  it  be  fuffcr’d  to  dry  again,it  will  by  degrees 
move  round  another  way,  and  at  length  bend  again  into  its  former 
pofture. 

If  it  be  view’d  with  an  ordinary  fingle  Microfcope,  it  'will  appear  like 
a  fmall  wreath’d  Sprig,  with  two  clefts  ;  and  if  wet  as  beiore,  and 
then  look'd  on  with  this  Microfiope ,  it  will  appear  to  unwreath  it  felf, 
and  by  degrees,to  ftreighten  its  knee,  and  the  two  clefts  will  become 
ftreight,  and  almoft  on  oppofite  fides  of  the  fmall  cylindrical  body. 

If  it  be  continued  to  be  look’d  a  little  longer  with  a  Microfcope,  it 
will  within  a  little  while  begin  to  wreath  it  felf  again,  and  foon  after 
return  to  its  former  pofture,  bending  it  felf  again  neer  the  middle,  into 
a  kind  of  knee  or  angle. 

Several  of  thofe  bodies  I  examin’d  with  larger  Microfiopes ,  and  there 
found  them  much  of  the  make  of  thofe  two  long  wreath’d  cylinders  de- 
lineated  in  the  lecond  Figure  of  the  1 5.  Scherne ,  which  two  Cylinders  re-< 
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prêtent  the  wreathed  part  broken  into  two  pièces, whereof  the  end  A  B  is 
co  be  fuppos’d  to  hâve  join’d  to  the  end  C  D,  fo  that  E  A  C  F  does  repre- 
fent  the  whole  wreath'd  part  of  the  Beard,  and  E  G  a  imall  piece  of  the 
uppqt  part  of  the  Beard  which  is  beyond  the  knee,  which  as  I  had  not 
room  to'infert,  fo  wasit  not  very  confiderable,  either  for  its  form,or  any 
knovvn  property  3  but  the  under  or  wreathed  part  is  notable  for  both  : 
Astoits.form,  itappear’d,  if  it  were  look’d  on  fide-ways,  almoltlikea 
Willow,  or  a  fmall  tapering  rod  of  Hazel ,  the  lower  or  bigger  half  of 
which  onely,  is  twifled  round  lèverai  timcs,in  fome  tlnee,  in  others  more, 
in  others  lefs,  according  to  the  bignefs  and  maturity  ol  the  Grain  on 
which  it  grew,  and  according  to  the  drinefs  and  moifture  of  the  ambient 
Air,  as  I  (Bail  fhew  more  at  large  by  and  by. 

The  whole  outward  Superficies  of  this  Cylindrical  body  is  curioufly 
adorned  or  flûte  d  with  little  channels,  and  interjacent  ridges,  or  little 
protubérances  between  them,  which  run  the  whole  length  of  the  Beard, 
and  are  ffreight  where  the  Beard  is  not  twifted,and  wreath’d  where  itis, 
juif  after  the  lame  manner  :  each  of  thofe  (ides  is  befet  pietty  thick  with 
fmall  Brilles  orThorns,  fomewhat  in  form  refembling  that  o(ïorcvpines 
Quills,  fuch  as  a aaaa  in  the  Figure  3  ail  whofe  points  are  diredfed  like 
fo  rnany  Turn-pikes  towards  the  fmall  end  or  top  of  the  Beard,  which  is 
therealon,  why,  if  you  endeavour  to  draw  the  Beard  between  your  fin- 
gers  the  contrary  way,  you  will  find  it  to  Itick,  and  grate,  as  it  were, 
againlf  the  fkin. 

The  proportion  of  thefe  Imall  conical  bodies  a  aaaa  to  that  whereon 
they  grow,  the  Figure  will  fufficiently  fhew,  as  alfo  their  manner  of  grovv- 
ing,their  thicknefs,  and  neernels  to  each  other,  as,  that  towards  the  root 
or  bottom  of  the  Beard,  they  are  more  thin,  and  much  (horter,infomuch 
that  there  is  ufually  left  between  the  top  of  the  one,  and  the  bottom  of 
that  next  above  it,  more  then  the  length  of  one  of  them,  and  that  to¬ 
wards  the  top  of  the  Beard  they  grow  more  thick  and  clofe  (though 
there  be  fewer  ridges)  fo  that  the  root,  and  almofl  half  the  upper  are 
hid  by  the  tops  of  thote  next  below  them. 

I  could  not  perceive  any  tranfverfe  pores,  unlefs  the  whole  wreath’d 
part  were  feparated  and  cleft,in  thofe  little  channels,by  the  vvreathing  im- 
to  fo  many  little  ffrings  as  there  were  ridges,  which  was  very  difficult  to 
détermine  3  but  there  were  in  the  wreathed  part  two  very  conipicuous 
channels  or  clefts,  which  were  continued  from  the  bottom  F  to  the  el- 
bow  E  H,  or  ail  along  the  part  which  was  wreath’d,  which  feem’d  to  di- 
vide  the  wreath’d  Cylinder  into  two  parts,  a  bigger  and  a  leis3  the  bigger 
was  that  which  was  at  the  convex  fide  of  the  knee,  namely,  on  the  fide  A, 
and  was  wreath’d  by  OOOOO3  this,  as  it  leemd  the  broader,  fo 
did  it  alfo  the  longer,  the  other  P  P  P  P  P,  which  was  ufually  purs’d  or 
wrinckledinthe  bending  oftheknee.as  about  E,  feem’d  both  the  fhorter 
and  narrower,  fo  that  at  firfl:  I  thought  the  vvreathing  and  unwreathing 
of  the  Beard  might  hâve  been  caus’d  by  the  fhrinking  orfwelling  of  that 
part  3  but  upon  further  examination,!  found  that  the  clefts,  K  kL  L,werc 
ftuft  up  with  a  kind  of  Spohgie  fubftance,  which,  for  the  moi!  part,  was 
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very  confpicaous  neer  the  knee,.as  in  the  cleft  K  K,  when  the  Beard  vvas 
dry  ;  upon  the  difcovery  of  vvhich.  I  began  to  think,  that  it  vvas  upon  the 
fwelltng  of  this  porous  pith  upon  the  accefs  ©fmoifture  or  vvater  that  the 
Beard, being  made  longer  in  the  ■midft,was  ftrêightned,and  by  the  fhrink- 
ing  or  fubfiding  of  the  parts  ef  that  Spongie  fubftance  together,  when 
the  water  or  moifture  was  exhal'd  or  dried,  the  pith  or"middîe  parts 
grovving  fhorter,  the  whole  became  twifted.  i  ' 

But  thisl  cannotbe  poJîtivein,  for  upon  cutting  the  wreath’d  part  in 
many  places  tranfverfly,  1  was  not  fo  well  fatisfyd  with  thefhapeand 
manner  of  the  pores  ofthe  pith  ;  for  look  ing  on  thefe  tranfverfe  Seftions 
with  a  very  good  Mcrofiofe ,  i  found  that  the  ends  of  thofe  tranf¬ 
verfe  Seftions  appear  d  much  of  the  manner  of  the  third  Figure  ofthe 
15  .Schtme  ABCFE,  and  themiddle  or  pith  CC,  feem’d  veryfullof 
pores  indeed,hut  ail  ofthem  feem’d  torun  the  long-ways. 

I  his  Figure  plainly  enough  fliews  in  what  manner  thofe  clefts,  K  and  L 
divided  the  wreatlv’d  Cylirider  into  two  unequal  parts,  and  alfoofwhat 
kind  of  fubftance  the  whole  body  confîfts  5  for  by  cutting  the  famé  Beard 
in  many  places,  with  tranfverfe  Seftions,  I  found  much  the  famé  ap- 
pea  rance  with  this  .exprefsd  5  fo  that  thole  pores  feem  to  run,  as  in  moft 
other  fuch  Cany  b@dies,  the  whole  length  of  it. 

The  clefts  of  this  body  K  K,  and  LL,  feem’d  (as  is  alfo  exprefs'd  in 
the  Figure)  to  wind  v.ery  oddly  in  the  inner  part  ofthe  wreath  ;  and 
in  fome parts  of  thent,  they  feem  d  ftuffed,  as  it  were,with  that  Spongie 
fubftance,  vvhich  I  juif  now  defcribed. 

This  .fo  oddly  conftituted  Vegetable  fubftance,  is  firft  (that  I  hâve 
.met  with)  taken  notice  ofby  Baptifia  Porta,  in  his  N  attirai  Magic^  as  a 
thmg  knovvn  to  children  and  Juglers,  and  it  has  beencalfd  byfome  of 
.thofe  laft  named  perfons,  the  better  to  cover  their  cheat,  the  Legg  of  an 
Arabian  Spider^Oï  the  Legg  of  an  inchanted  EgyptianFly ,  and  has  been 
ufed  by  them  to  makea  feiall  Index,  Croft,  or  the  like,  to  move  round 
upon  t:he  wetting  ofit  witii  a  drop  of  Water,  and  muttering  certain 
words. 

But  the  ule  that  has  been  made  of  it,  for  the  difcovery  of  the  various 
conftitutions  of  the  Air,  as  to  drinels  and  moiftnefs,  is  incomparably 
beyond  any  other  ;  for  this  it  does  to  admiration  :  The  manner  of  con- 
triviog  it  fo,  as  to  perform  this  great  effeft,  is  onely  thus  : 

Provide  a  good  large  Box  oi  Ivory,  about  four  Inches  over,  and  of 
what  depth  you  fhall  judge  convenient  (according  to  your  intention 
of  making  ufe  of  one,  two,three,or  more  of  thefe  fmall  Beards.ordered  in 
the  manner  vvhich  I  (hall  by  and  by  defcribe)let  ail  the  fides  of  this  Box  be 
turned  of  Bafket-vvork(which  here  in  London  iseafily  enough  procur  d) 
full  of  holes,in  the  manner  almoft:  of  a  Lettice,  the  bigger,  or  more  the 
fioles  are,the  better, that  fo  the  Air  may  hâve  the  more  free  paftàge  to  the 
inclofed  Beard, and  may  the  more  eafily  pafs  throuph  the  Inftrument  ;  it 
will  be  better  yer,though  not  altogether  fo  handfom,if  infteed  ofthe  Baf- 
ket-work  on  the  fides  of  the  Box, the  bottom  and  top  ofthe  Box  be  ioin'd 
together  onely  with  three  or  fourfmali  Pillars,  after  the  manner  repre- 
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fented  in  the  4-Figure  of  thc  1 5.  Scheme.  Or, if  you  intend  to  make  ufe  of 
many  ofthefe  fmallBeards  join'd  together,  you  may  hâve  a  fmall  long 
Café  of  Ivory,  whofe  fides  are  turn’d  of  Bafket-work,  full  of  holes,  which 
may  be  fcrew’d  on  to  the  underfide  of  a  broad  Plate  of  Ivory, on  the  other 
fide  of  which  is  to  be  made  the  divided  Ring  or  Circle,  to  which  divifi- 
ons  the  pointing  of  theHandor  Index,  which  ismoved  by  the  con join'd 
Beard,  may  fhew  ail  the  Minute  variations  of  the  Air.. 

There  may  be  multitudes  of  other  ways  for  contriving  this  fmall  Infini¬ 
ment,  fo  as  to  produce  this  effeû,  which  any  one  may,  according  to  his 
pecuhar  ufe,  and  the  exigency  of  his  prefentoccafion,eafily  enough  con- 
trive  and  take,  on  which  1  (hall  not  therefore  infift.  The  whole  manner  of 
makingany  one  of  them  is  thus  :  Having  your  Box  or  frame  AABB,  fitly 
adapted  for  the  free  paflage  of  the  Air  through  it,in  the  midfi  of  the  bot- 
tora  B  B  B,  you  mufthave  a  very  fmall  hole  C,  into  which  the  lower  end  of 
the  Beard  is  to  be  fi’xd,the  upper  end  of  which  Beard  a  b,  is  to  pals  through 
a  fmall  hole  of  a  Plate,  or  top  A  A,  if  you  make  ufe  onely  of  a  Angle  one, 
and  on  the  top  ofit  e,  is  to  be  fix’d  a  fmall  and  very  Wght  Index  f g,  madc 
of  a  very  thin  Hiver  of  a  Reed  or  Cane  5  but  if  you  make  ufe  of  two  or 
more  Beards,  they  muft  be  fix'd  and  bound  together,  either  with  a  very 
fine  piece  ofSilk,  or  with  a  very  fmall  touch  of  hard  Wax,  or  Glew, which 
is  better,  and  the  Index  f g,  is  to  be  fix’d  on  the  top  of  the  fécond, third, 
or  fourth  in  the  famé  manner  as  on  the  fingle  one. 

Now,  becaufe  that  in  every  of  thefe  contrivances,  the  Index  fg ,  vvill 
with  fome  températures  of  Air,  move  two,  three,  or  more  times  round, 
which  without  fome  other  contrivance  then  this, vvill  be  difficult  to  difiin- 
guilh, therefore  I  thought  of  this  Expédient  :  The  Index  or  Handfg ,  be- 
ing  rais’d  a  pretty  way  above  the  furface  of  the  Plate  A  A,  fix  in  ata 
little  diftance  from  the  middle  of  it  a  fmall  Pin  h ,  fo  as  almoft  to  touch 
the  furface  ofthe  Plate  AA,  and  then  in  any  convenient  place  ofthe 
furface  ofthe  Plate, fix  a  fmall  Pin,  on  which  put  on  a  fmall  piece  of  Paper, 
or  thin  Paft-board,  Vellom,  or  Parchment,  made  of  a  convenient  cize, 
and  fhap’d  in  the  manner  of  that  in  the  Figure  exprefs’d  by  i  4,  fo 
that  having  a  convenient  number  of  teeth  every  turn  or  return  ol  the 
Pin  A,  may  move  this  fmall  indented  Circle,  a  tooth  forward  or  back- 
wards.  by  which  mcans  the  teeth  ofthe  Circle,  beingmarkd,  it  will  be 
thereby  very  eafic  to  know  certainly,  how  much  variation  any  change 
of  vveather  will  make  upon  the  imall  wreath’d  body.  In  the  making  of 
this  Secundary  Circle  of  Vellom,  or  the  lik*  great  careis  tobe  had,that 
it  be  made  excecding  light,  and  to  move  very  eafily,  for  otherwile  a  Imall 
variation  will  Ipoil  the  whole  operation.  The  Box  may  be  made  ofBrafs, 
Silver,  Iron,  or  any  other  fubftance,  if  care  be  taken  to  make  it  open 
enough,  to  let  the  Air  hâve  a  lufficiently  free  accels  to  the  Beard.  The 
Index  alfo  may  be  various  ways  contrived,  fo  as  to  (hew  both  the  number 
ofthe  révolutions  it  makes,  and  the  Minute  divifions  of  each  révolution. 

I  hâve  made  feveral  trials  and  Infiruments  for  difeovering  the  drinels 
and  moifiure  of  the  Air  with  this  little  wreath  d  body, and  find  it  to  .vary 
exceeding  fcnfibly  with  the  leafi  change  in  the  confiitution  of  the  Air,  as 
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to  drinefs  and  moifiure,  fo  that  with  one  breathing  upon  it,  T  hâve  made 
it  untwifi  a  whole  bout,  and  the  Index  or  Hand  has  fhew  d  or  pointed  to 
varions  divifions  on  the  upper  Face  or  Ring  of  the  Infiniment,  accord  ing 
as  it  was  carried  neeter  and  neerer  to  the  lire,  or  as  the  heat  of  the  Sun 
increafed  upon  it. 

Other  trials  I  hâve  made  with  Gut-firings,but  find  them  nothing  neer 
fo  fenfible,  though  they  alfo  rnay  be  fo  contriv’d  as  ta  exhibit  the 
changes  of  the  Air,  as  to  drihefs  and  moifiure,  both  by  theirflretching 
andfhrinking  in  length,  and  alfo  by  thc-ir  wreathing  and  unwreathing 
themfelves  ;  but  thefe  are  nothing  neer  fo  exact  or  fo  tender,for  their  va- 
rying  property  will  in  a  little  time  change  very  much.  But  there  are  fe- 
veral  other  Vegetable  fubfiances  that  are  much  more  fenfible  then  even 
this  Beardof  a  wilde  0*/;  liieh  I  hâve  found  theBeard  ofthefecdof 
Mufk-grafs,  or  Géranium  mofehatum ,  and  thofe  of  other  kindsof  Cranes- 
bil  feeds,  and  the  like.  But  always  the  fmaller  the  wreathing  fubfiance 
be,  the  more  fenfible  is  it  of  the  mutations  of  the  Air,  a  conjecture  at 
thereafon  of  which  l  (hall  by  and  byadd. 

The  lower  end  of  this  wreath’d  Cylinder  being  ftuck  upright  in  a  little 
foft  Wax,  fo  that  the  bended  part  or  Index  of  it  lay  horizontal,  I  hâve 
obferv’d  it  always;  with  moiftüre  tounwreath  it  felf  from  the  Eaft  (For 
inftnncejby  the  South  to  the  Weft,and  foby  the  North  to  the  Eaft  again, 
moving  with  the  Sun  (as  we  commonly  fay)  and  with  heat  and  drouth 
tore-twift,  and  wreath  it  felf  the  contrary  way,  namely,from  the  Eaft, 
(for  inftance)  by  the  North  to  the  Weft,  and  fo  onwards. 

The  caufe  of  ail  which  Thœnomena,  fëems  to  be  the  difiering  texture 
of  the  parts  ofthefe  bodies,  each  ofthem  (efpecially  the  Beard  of  a  wilde 
Oat,  and  oi  Aies  b-gr  a  fs  fecdj)  fec-ming  to  hâve  two  kind  of  fubfiances, one 
that  is  very  porous.loofe,and  lpongie,into  which  the  watry  lteamsof  the 
Air  may  be  very  eafily  forced,which  will  be  thereby  fwell'd  and  extend- 
ed  in  its  dimenfions,  jüft  as  we  may  obferve  ail  kind  of  Vegetable  fub¬ 
fiance  upon  fteeping  in  water  to  fwell  and  grow  bigger  and  longer.  And  a 
fécond  that  is  more  hard  and  clo(e,into  which  the  water  can  very  little, or 
not  at  ail  penetrate,  this  therefore  retaining  always  very  neer  the  famé 
dimenfions,  and  the  other  ftretching  and  fhrinking,  according  as  there 
ismore  or  lefs  moifiure  or  water  in  its  pores,  by  realbn  of  themake  and 
fhape  of  the  parts,  the  whole  body  mufl  necefîàrily  unwreath  and 
wreath  it  fêlfl 

And  upon  this  Principle,  itis  very  eafie  to  make  feveral  forts  of  con- 
trivances  that  fhould  thus  wreath  and  unwreath  themfelves,  either  by 
heat  and  cold,  or  by  drinefs  and  moifiure,  or  by  any  greater  or  lefs  force, 
from  whatever  caufe  it  proceed,  whether  from  gravity  or  weight,  or 
from  wind  which  is  motion  of  the  Air,  or  from  fome  fpritigine  bodv. 
or  the  like. 

This,  had  I  time,  I  fhould  enlarge  much  more  upon  5  for  it  feems  to  me 
to  be  the  very  firft  footfiep  of  Senfatio »,  and  Animate  motion,  the  moft 
plain,fimple,and  obvious  contrivance  that  Nature  has  made  ufe  of  to  pro¬ 
duce  a  motion,  next  to  that  of  Rarefaüion  and  Condenfation  by  heat 
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and  cold.  Andvvere  thisPrinciple  very  vvell  examin’d,  I  am  very  apt  to 
think,  it  would  afford  us  a  very  great  help  to  find  out  the  Mechamfm 
ofthe  Mufcles,  which  indeed, as  farr  as  I  hâve  hitherto  been  able  to  ex¬ 
amine,  feems  to  me  not  fo  very  perplex  as  one  might  imagine, efpecially 
upon  the  examination  which  I  made  of  the  Mufcles  of  Crabe, Lobjlers^nd 
feveral  forts  of  large  Shell-fi(h,and  comparing  my  Obfervations  on  them, 
with  the  circumftances  I  obferv’d  in  the  mulcles  of  terreflrial  Animais. 

Now,  as  in  this  Inftance  of  the  Beard  of  a  wilde  Oat,  we  fee  there  is 
nothing3  elfe  requifite  to  make  it  wreath  and  unvvreath  it  felf,  and  to 
ftreighten  and  bend  its  knee,  then  onely  a  little  breath  ofmoiftordry 
Air,  or  a  fmall  atome  almoft  of  water  or  liquor,  and  a  little  heat  to  make 
it  again  evaporate  ;  for,by  holding  this  Beard,  plac’d  and  Hx’d  as  I  be- 
fore  direâed,  neer  a  Fire,  and  dipping  thetip  of  a  fmall  Ihred  of  Paper 
in  well  re&ify’d  fpirit  of  Wine,  and  then  touching  the  vvreath'd  Cylin - 
ducal  part,you  may  perceive  it  tountwift  it  felf;  and  prefently  again,up- 
on  the  avolation  ofthe  fpirit,  by  the  great  heat,  it  will  re-twiff  it  felf, 
and  thus  will  it  move  forward  and  backwards  as  oft  as  you  repeat  the 
touching  it  with  the  fpirit  of  Wine  ;  fo  may,  perhaps,  the  fhrinking  and 
relaxing  of  the  mufcles  be  by  the  influx  and  évaporation  of  fome  kind 
of  liquor  or  juice.  But  of  this  Enquiry  I  lhall  add  more  elfe  where. 


Obferv.  XXVIII.  Ofthe  Seeds  o/Ve  nus  looHng-gkfl-,  or  Corn 
Violet. 

F  Rom  the  Leaves,  and  Downs,  and  Beards  of  Plants, we  corne  at  laft  to 
the  Seeds  ;  and  here  indeed  feems  to  be  the  Cabinet  of  Nature, where* 
in  are  laid  up  its  Jewels.  The  providence  of  Nature  about  Vegetables,is  in 
no  part  manifefted  more, then  in  the  various  contrivances  about  the  feed, 
nor  indeed  is  there  in  any  part  of  the  Vegetable  fo  curious  carvings,  and 
beautifull  adornments,  as  about  the  feed  ;  this  in  the  larger  forts  of  feeds 
is  moft  évident  to  the  eye  ;  nor  is  it  lefs  manifeft  through  the  M/crofcope , 
inthofe  feeds  whofc  (hape  and  ftrufture,  by  reafon  of  their  fmalnefs,the 
eye  is  hardly  able  to  diftinguifh. 

Of  thefe  there  are  multitudes,  many  of  which  I  hâve  obferv’d  through 
a  Microfcope ,  and  find,that  they  do,  for  the  moft  part,  every  one  afford 
exceeding  pleafant  and  beautifull  objefts.  For  befides  thofe  that  hâve 
various  kinds  of  carv’d  furfaces,  there  are  other  that  hâve  fmooth  and 
perfeftly  polifh’d  furfaces,  others  a  downy  hairy  furface;  fome  are 
cover'd  onely  withalkin,  others  with  a  kind  offhell,  others  with  both, 
as  is  obfervable  alfo  in  greater  feeds. 

Of  thefe  feeds  I  hâve  onely  deicribed  four  forts  which  may  ferveas  A 
Specimen  of  whatthe  inquifitive  obfervers  are  likely  to  find  among  the 
reft.  Thefirft  of  thefe  feeds  which  aredeferibed  in  the  17.  Scheme,  are 
thofe  of  Corn-Violets,  the  feed  is  very  fmall,  blaek,  and  fltining,  and,to 
the  naked  eye,  looks  almoft  like  a  very  fmall  Flea;  But  through  the 
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Mie  rofcope ,  it  appears  a  large  body,  cover'd  with  a  tough  thick  and  bright 
refle&ing  fkin  very  irrègularly  (hrunk  and  pitted,  infbmuch  thatitisal- 
moftan  impoffibility  to  find  two  of  them  wrinkled  alike,  fo  great  ara- 
riety  may  there  be  even  in  this  little  feed. 

This,  though  it  appear’d  one  of  the  moft  promifing  feeds  for  beauty  to 
the  naked  ey  e,yet  through  the  Microscope  it  appear'd  but  a  rude  milhapen 
feed,  which  I  therefore  drew,  that  I  might  thereby  manifefthowunable 
we  are  by  the  naked  eye  to  judge  of  beauteous  or  lefs  curions  microfcopi- 
cal  Objefts  cutting  fome  of  them  in  fonder,  I  obferv  d  them  to  be  fill’d 
with  a  greenifh  yellow  pulp,  and  to  hâve  a  very  thick  hufk,  in  propor¬ 
tion  to  the  pulp. 


Obferv.  XXIX.  OftheSeedscf  Tyme. 

THefe  pretty  fruits  hete  reprefented,  in  the  1 8.  Scheme,  are  nothing 
elfejbut  nine  feveral  feeds  of  Ty  me  $  they  are  ail  of  them  in  differ- 
ing  pofture,both  as  to  the  eye  and  the  iight  5  nor  are  they  ail  ofthem  ex- 
aftly  of  the  famé  fhàpe,  there  being  a  great  variety  both  in  thcbulkand 
figure  of  each  feed  ;  but  they  ail  agreed  in  this, that  being  look'd  on  with 
a  Microfcope ,  they  each  of  them  exadlly  refembled  a  Lemmon  or  Orange 
dry’d  5  and  this  both  in  fhape  and  colour.  Some  of  them  are  a  little 
rounder,  of  the  fliape  of  an  Orange,  as  A  and  B,  they  hâve  each  of 
them  a  very  confpicuous  part  by  which  they  were  join’d  to  tlîeir  little 
fialk,and  one  of  them  had  a  little  piece  of  ftalk  remaining  on  $  the  oppo- 
fitefide  of  the  feed,  you  may  perceive  very  plainly  by  the  Figure, is  very 
copped  and  prominent,  as  is  very  ufual  in  Lemmons,  which  prominencies 
are  exprefs’d  in  D,  E  and  F. 

They  feem’d  each  of  them  a  little  creas'd  or  wrinckled,  but  E  was 
very  conlpicuoully  furro  w’d,  as  if  the  inward  make  of  this  feed  had  been 
fomewhatlikethatofa  Lemmon  alfo,  but  upon  dividing  feveral  feeds 
with  a  very  lharp  Pen-knife,  and  examining  them  afterward,  I  found 
their  make  to  be  in  nothing  but  bulk  differing  from  that  of  Peas,that  is,to 
hâve  a  pretty  thick  coat,and  ail  the  reft  an  indifferent  white  pulp,  which 
feem’d  very  clofè  5  ib  that  it  feems  Nature  does  not  very  much  alter  her 
methodinthe  manner  of  inclofing  and  preferving  the  vital  Principlein 
the  feed,  in  thefè  very  fmall  grains,  from  that  of  Beans,  Peas,  &c. 

The  Grain  affords  a  very  pretty  Objeft  for  the  Microfcope ,  nameiy,  a 
Difhof  Lemmons  plac’d  in  a  very  little  room  }  fliould  a  Lemmon  or  N  ut 
be  proportionably  magnify’d  to  what  this  feed  of  Tyme  is,it  would  make 
it  appear  as  bigg  as  a-large  Hay-teék.and  it  would  be  no  great  wonder  to 
fee  Homcrs  Iliads ,  and  Homer  and  ail,  cramm’d  into  fuch  a  Nut-fhell.  We 
may  perceive  even  in  thefè  fmall  Grains,  as  well  as  in  greater,  how  curi- 
ousand  carefull  Nature  is  in  preferving  the  feminal  prineiple  ofVege- 
table  bodies,  in  what  délicate,  ftrong  and  moft  conveniçnt  Cabinets  fhc 
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laysthém  and  clofcs  thém  in  a  pulp  for  their  fafcrproteftion  from  out- 
Ward  dangers,  and  for  the  fupply  of  convenient  alimentai  juice,  when 
fhe  hcatof  the  Sun  begins  to  animate  and  move  thefe  little  antamatons 
or  Engines  ;  as  if  fhe  would,from  the  ornaments  wherewith  (he  has  deckt 
thefe  Cabinets,  hint  to  us,  that  in  them  fhe  has  laid  up  her  Jewels 
ând  Mafter-pieces.  And  this,  ifwe  are  but  diligent  in  obferving,  we 
fhall  find  her  method  throughout.  There  is  no  curiofity  in  the  Elemental 
kingdom,  if  I  may  fo  call  the  bodies  of  Air,  Water,  Earth,  that  are  com¬ 
parable  in  form  to  thofe  of  Minerais,  Air  and  Water  having  no  format 
âll,  unlefs  a  potentiality  to  be  form’d  into  Globules  ;  and  the  clods  and 
parcels  of  Earth  are  ail  irregular,  whereas  in  Minerais  lhe  does  begin  to 
Ceomctrize,  and  praâife,  as  ’tvvere,  the  firft  principles  of  Mechunicks, 
fhaping  them  of  plain  regular  figures,  as  triangles,  Iquares,  &c.  and  te- 
traedrons ,  cubes,  But  none  of  their  forms  are  comparable  to  the 
more  compounded  onesof  Vegetables^  Forhere  fhe  goes  a  ftep  further, 
forming  them  bùth  of  more  complicated  fhapes,  and  adding  alfo  multi¬ 
tudes  of  curious  Mechanick  contrivances  in  their  ftrufturejfor  whereas  in 
Vegetables  there  was  no  determinate  number  of  the  leavesor  branches, 
nor  no  exaftly  certain  figure  of  leaves,  or  flowers,or  feeds,  in  Animais  ail 
thofè  things  are  exaûly  defin’d  and  determin’d  ;  and  where-ever  there 
is  either  an  excelsor  defeCt  of  tholë  determinate  parts  or  limbs, there  has 
been  fome  impediment  that  has  fpoil’d  the  principle  which  was  moft  re¬ 
gular  :  Here  we  (hall  find,  not  onely  moll  curioufly  compounded  fhapes, 
but  moft  ftupendious  Mechanifms  and  contrivances,  here  the  ornaments 
are  in  the  higheff  perfection,  nothing  in  ail  the  Vegetable  kingdom  that 
is  comparable  to  the  deckings  of  a  Peacock}  nay,tothe  curiofity  of  any 
feather,  as  I  elfewhere  fhew  ;  nor  to  that  of  the  fmalleft  and  moft  dcfpi- 
cable  Fly.  But  I  muft  not  ftay  on  thefe  fpeculations,  though  perhaps  it 
were  very  well  worth  while  for  one  that  had  leilure,to  fee  what  Informa¬ 
tion  may  be  learn  d  of  the  nature, or  ufe,or  virtues  of  bodies,by  their  lève¬ 
rai  forms  and  various  excellencies  and  properties.  Who  knows  but  Adam 
might  from  fome  fuch  contemplation,  give  naines  to  ail  créatures?  If  at 
leaft  his  nameshad  any  fignificancy  in  them  of  the  créatures  nature  on 
which  he  impos’dit;  as  many  (upon  what  grounds  I  know  not)  hâve 
fuppos'd  :  And  who  knows, but  the  Creator  may, in  tholè  charaCtersJhave 
written  andengraven  many  of  his  moft  myfterious  defigns  and  counfels, 
andgiven  man  a  capacity,  which,  affifted  with  diligence  and  induftry, 
may  be  able  to  read  and  underftand  them.  But  not  to  mulriply  my  di- 
greffion  more  then  I  can  the  time,  I  will  proceed  to  the  next,  which  is, 


Obfcrv.  XXX.  Of  the  Seefs  çf  Poppy. 

> I  'He  fmail  fèeds  of  Poppy,  which  are  deferibed  in  the  19.  Scbeme ,  both 
for  their  fmalneli,  multiplicity  and  prettinefi,  as  alfô  for  their  ad¬ 
mirable  foporifick  quality,  aeferve  to  be  taken  notice  of  among  the 
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other  microfcopical feeds  of  Vegetables  :  For  firft,  tliough  they  grow  in  a 
Café  or  Hive  oftentimes  bigger  then  oneofthefe  PiÛures  of  the  micro- 
fcopical appearance,yet  are  they  for  the  moft  part  fo.  very  little,  that  they 
excced  not  the  bulk  ofa  final  1  Nitt,being  notabove  f,  part  of  an  Inch  in 
Diameter,  whereas  the  Diameter  of  the  Hive  of  them  oftentimes  exceeds 
two  Ir, ches, fo  that  it  is  capable  of  containing  neertwo  hundred  thoufand, 
and  fo  in  ail  likelihood  does  contain  a  vaft  quantity,  though  perhaps  not 
that  number.  Next,  for  their  prettinefs,  they  may  be  compar’d  toany 
microfcopical  feed  I  hâve  y  et  feen  5  for  they  are  ofa  dark  brownifhred 
colour,  curioufly  Honey-comb  d  ail  over  with  a  very  pretty  variety  of 
Net-work,  or  a  fmall  kind  of  imbofment  of  very  orderly  rais'd  ridges, 
thefurface  ofthem  looking  not  unlikethe  inlïde  ofa  Beev’sftomack.  But 
that  vvhich  makes  it  moft  conliderable  of  ail,  is,  the  médicinal  virtues  of 
ir,  vvhich  arefuch  as  are  not  afforded  us  by  any  Minerai  préparation  5  and 
that  is  for  the  procuring  of  fleep,  a  thing  as  neceflary  to  the  vvell-being 
ofa  créature  as  his  méat,  and  that  vvhich  refrefhes  both  the  voluntary 
and  rational  faculties,  vvhich,  whilTt  this  affeftion  has  feis'd  thebody,are 
for  the  moft  part  unmov'd,  and  at  reft.  And,  methinks,  Nature  does 
feem  tohintfome  very  notable  virtue  or  excellency  in  this  Plant  from  the 
curiofity  it  has  beftow’d  uponit.  Firft,  in  its  flower,  it  is  of  the  higheft 
fcarlet-Dye,  vvhich  is  indeed  the  prime  and  chiefeft  colour,  and  has  been 
in  ail  Ages  of  the  world  moft  highly  efteem’d  :  Next,  it  has  as  much  cu¬ 
riofity  fliew’d  allô  in  the  hulk  or  calé  of  the  feed,  as  any  one  Plant  I  hâve 
yet  met  withall  ;  andthirdly,  the  very  feeds  themfelves,  the  Microfcope 
difcovers  to  be  very  curioufly  ftiap’d  bodies;  and  laftly,  Nature  has 
taken  fuch  abundant  care  for  the  propagation  of  it,  that  one  fingle  feed 
grown  into  a  Plant,  is  capable  of  bringing  fome  hundred  thoulànds  of 
feeds. 

It  were  very  worthy  fome  able  man's  enquiry  whether  the  intention  of 
Nature,  as  to  the  fecundary  end  of  Animal  and  Vegetable  fubftances 
mightnot  befoundout  byfome  fuch  chara&ers  and  notable  impreffions 
as  thefe,  or  from  divers  other  eircumftances,  as  the  figure,  colour,  place, 
time  of  flourilhing,  fpringing  and  fading,  duration,  tafte,  fmell,  &c.  For 
if  fuch  therc  are  (as  an  able  rhyfician  upon  good  grounds  has  given  me 
caufe  to  believe)  we  might  then,  infteed  of  ftudyingHerbals(where  fb 
little  is  deliver  d  ofthe  virtues  of  a  Plant,  and  lels  of  truth)  hâve  re- 
eourfe  tothe  Book  of  Nature  it  felf,  and  there  find  the  moft  natural, 
ufeful],  and  moft  effeftual  and  Ipecifick  Medicines,  of  vvhich  we  hâve 
amongft  Vegetables,  two  very  noble  Inftances  to  incourage  fuch  ahope, 
the  oneof  the  Jcftite  porvder  {b  r  the  cure  of  tut  er  mil  t  ni  g  F  e  avers. and  the 
other  of  the  juice  of  Poppy  for  the  curing  the  defeCt  of  lleeping. 
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Obfcrv.  XXXI.  Of  Purflane-fccd. 

^PHc  Seeds  of  Turflane  feem  of  very  notable  fhapes,  appearing  through 
1  the  Mtcrofcepe  (hap’d  fomewhat  like  a  nautihis  or  V  or  celui  e  ftiell,  as 
raay  be  feen  in  the  XX.  Scheme ,  it  being  a  fmall  body,  coyl’d  round  in 
the  manner  of  a  Spiral  5  at  the  greater  end  whereof, which  reprefents  the 
mouth  or  orifice  of  the  Shell,  there  is  left  a  little  white  tranlparent  fub- 
ftance,  like  a  Ikin,  reprefented  by  B  B  B  B,  which  feems  to  hâve  been  the 
place  whereunto  the  ftem  was  join'd.  The  whole  furface  of  this  Coclca 
or  Shell,  is  cover’d  over  with  abundance  of  little  promivencies  or  buttons 
very  orderly  rang  cl  into  Spiral  rows,  the  fhapc  of  each  of  which  feem’d 
much  to  refemble  a  Wart  upon  a  mans  hand.  The  order,  variety,  and 
curiofity  in  the  lhape  of  this  little  feed,  makes  it  a  very  plealànt  objett 
for  the  Mifrofiope,  one  of  them  being  eut  afunder  with  a  very  lharp  Pen- 
knife,  difeover  d  this  carved  Calket  to  be  of  a  brownilh  red,  and  fome¬ 
what  tranlparent  fubftance,  and  manifefted  the  infideto  be  fill'd  with  a 
whitilh  green  fubftance  or  pulp,  the  Bed  wherein  the  feminal  principle 
lies  inveïop'd. 

There  are  multitudes  of  other  feeds  which  in  lhape  reprefent  or  imi- 
tate  the  forms  of  divers  other  forts  of  Shells  :  as  the  (eed  of  Scurvy - 
graf,  very  much  refembles  themakeof  a  Coucha  Vtnerea ,a  kind  ofPurce- 
lane  Shell  ;  others  reprefent  fcveral  forts  of  larger  fruits,  fweat  Marje- 
romeand  Pot-marjerome  reprefent  Olives.  Carret  feeds  are  like  a  cleft 
of  a  Coco-Nut  Hulk  ;  others  are  like  Artificial  things,  as  Succory  feeds 
are  like  a  Quiver  full  of  Arrows,  the  feeds  of  Amaranthus  are  of  an  ex- 
ceeding  lovely  lhape,  fomewhat  like  an  Eye  :  The  Ikin  of  the  Black  and 
(hrivled  feeds  of  Onyons  and  Leeks,are  ail  over  knobbed  like  a  Seals  Ikin. 
Sorrel  has  a  pretty  black  ihining  three-fquare  feed, which  is  picked  at  both 
ends  with  three  ridges,  that  are  bent  the  whole  length  of  it.  Itvvereal- 
moft  endlels  to  reckon  up  the  fevcral  lhapes,they  are  fo  many  and  1b  va- 
rious  ;  Leaving  them  therefore  to  the  curious  oblërver,  I  (hall  proceed  to 
theOblervadons  on  the  parts  of  Animais. 


Obferv.  XXX  II.  -.Of  the  Figure  of fever  al  forts  cf  Hair,  and  of 
the  texture  cf  the  fkin. 

VIewing  fome  of  the  Hairs  of  my  Head  with  a  very  good  Micrefcope , 
I  took  notice  of  thefe  particulars  : 

i.  That  they  were,  for  the  moft  part,  Cylindrical,  fome  of  them  were 
fomewhat  rnfmati calcul  generally  they  were  veryneer  round, fuch  as  are 
reprefented  in  the  fécond  Figurs-  of  the  ^.Schcmt, by  the  Cylinders  E  E  E. 
nor  could  I  find  any  that  had  fharp  angules. 


2.  That 
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2.  Thaï  that  part  which  was  next  the  top,  was  bigger  then  thdt  which 
W4s  neerer  the  root. 

3.  That  they  wereallalong  from  end  toend  tranfparent,  though  not 
very  cleer,  the  end  next  the  root  appearing  like  a  black  tranfparent  pièce 
ofHorn,  the  end  next  the  top  more  brown,  fomewhat  like  tranfparent 

Horn.  r 

4.  Thatthe  root  bf  the  Hairs  vvere  pretty  fmooth,  taperinginwards 

almoft  like  a  Parfneb  s  nor  couid  I  fmd  that  it  had  any  filaments  or  any 
other  veflèls,  fuch  as  the  fibres  of  Plants.  ’  J 

5.  That  the  top  vvhen  fplit  (which  is  common  in  long  Hair)  appear’d 

like  the  end  of  a  ftick,  beaten  tilf  it  be  ail  flirter ’d,  there  being  not  onelv 
two  fplinters,  but  fometimes  half  a  fcore  and  more.  y 

6.  That  they  were  ail,  as  farr  as  I  was  able  to  find,  folid  Cylindrical 
bodies,  hot  pervious,  like  a  Cane  or  Bulrufh  ;  nor  couid  I  find  that  they 
had  any  Pith,  or  diftinûion  of  Rind,  of  the  like,  fuch  as  I  had  obferv’d  in 
Horfe-hairs,  the  Briftles  of  a  Cat,  ahe  India»  Deer’s  Hair,  &c. 

Obfervations  on  feveral  other  forts  of  Hair. 

For  theBrifles  otaHogg,  I  foundthemto  be  firft  a  hard  tranfparent 
horny  fubltance,  without  the  leafi  appearance  of  pores  or  holes  in  it  ;  and 
this  I  try  d  with  the  greateft  care  I  was  able,  cutting  many  of  them  with  a 
Very  fharp  Razor,  fo  that  they  appear’d,  even  in  the  Glafs,  to  hâve  a  pret¬ 
ty  fmooth  furface,  but  fomewhat  wa  ved  by  the  fawing  to  and  fro  of  the 
Razor,  as  is  vifible  in  the  end  of  the  Vrifmatical  body  A  of  the  famé 
Figure  5  and  then  making  trials  with  caufing  the  light  to  be  caft  on  them 
ail  the  various  ways  I  couid  rhink  of,  that  was  likely  to  make  the  pores 
appear,  if  there  had  beenany,  I  was  not  able  to  difcover  any. 

Next,  the  Figure  ofthe  Brilles  was  very  various,  neither  pcrfecfly 
round,  nor  fharp  edg'd,  but  Vrifmatical ,  with  divers  fides,  and  round 
angles,  asappears  in  the  Figure  A.  The  bending  of  them  in  any  part 
where  they  before  appear  d  cleer,  would  allflaw  them,  and  make  them 
look  white. 

TheMuftacheos ofa  Cat  (part  of  one  ùf  which  is  teprefented  by  the 
fiiort  Cylinder  B  of  the  famé  Figure)  feem'd  to  hâve,  ail  of  them  that  I  ob- 
ferv'd,a  large  pith  in  the  middle,  like  the  pith  of  an  Elder,  whofe  texture 
was  fo  clofe,  that  I  was  not  able  to  difcover  the  leaft  fign  of  pores  ;  and 
tholè  parts  which  fêem  to  be  pores, as  they  appear’d  in  one  pofition  to  the 
l'ght,  in  another  I  couid  find  a  manifeft  refleftiom  to  be  caft  from  them. 

ThisI  inftance  in,to  hint  that  it  is  not  lafe  to  conclude  any  thing  to  be 
pofitjvely  this  or  that,  though  it  appear  never  fo  plain  and  likely  when 
lookd  on  with  a  Microfeofe  inonepofture,  before  the  famé  beexaniin’d 
by  placing  it  in  féveral  other  pofitions. 

And  this  I  take  to  be  the  reafon  why  many  hâve  believed  and  aftèrted 
the  Hairs  of  a  man  s  head  to  be  hollow,  and  like  fo  many  fmall  pipes  per- 
forated  from  end  to  end.  t  t 

Now,  though  I  grant  that  by  an  Analogie  one  may  foppofo  them  fo, 

and 
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and  from  the  Tolonnn  difeafe  one  may  believe  them  fuch,yetl  think  we 
hâve  not  the  leaft  encouragement  to  either  from  the  Microfcope,  much  lefs 
pofitively  to  afièrt  them  fuch.  And  perhaps  the  very  eilènce  of  the  Plica 
Tolonica  may  be  the  hairs  grovving  hollow,  and  of  an  unnatural  con- 
ftitution. 

And  as  for  the  Analogie ,  thoughl  am  aptenough  to  think  that  the  hairs 
of  feveral  Animais  may  be  perforated  fomewhat  like  a  Cane,  or  at  leaft 
hâve  a  kind  of  pithin  them,firft,becaufethey  feem  as’twerea  kind  ofVe- 
getable  growing  on  an  Animal,  which  growing,they  fay,  remains  a  long 
while  after  the  Animal  is  dead,  and  therefore  fhould  like  other  Vege- 
tables  haveapith  ;  and  fecondly,  becaufe  Hornsand  Feathers,  andPor- 
cupine's  Quils,  and  Cats  Brilles,  and  the  long  hairs  ofHorfes, which  corne 
very  neerthe  nature  ofa  mans  hair,feem  ail  ofthem  to  hâve  a  kind  ofpith, 
and  fome  of  them  to  be  porous,y  et  I  think  it  not  (in  thefe  cales,  where  we 
hâve  luch  helps  for  the  fenfe  as  the  Microfcope  affords)  fafe  concluding 
or  building  on  more  then  we  fenfibly_know,  lince  vve  may.with  exami- 
ning,  find  that  Nature  does  in  the  make  of  the  famé  kind  of  fubftance, 
often  vary  her  method  in  framing  of  it  :  Inltances  enough  to  confirm  this 
vve  may  find  in  the  Hornsof  feveral  créatures  :  as  what  a  vaft  différence 
is  there  between  the  Horns  of  an  Oxe,  and  thofe  of  fome  forts  of  Staggs 
as  to  their  (hape  ?  and  even  in  the  hairs  of  feveral  créatures,  we  find  a 
vaff  différence }  as  the  hair  of  a  man's  head  feems,  as  I  faid  before,  long, 
Cjlindrical  and  fometime  a  little  Prifmatical ,  folid  or  impervious,  and 
very  fmall  ;  the  hair  of  an  Indian  Deer  (a  part  of  the  middle  of  which  is 
deferibed  in  the  third  Figure  of  the  fifth  Scheme,  markedwith  F)isbig- 
ger  in  compafs  through  ail  the  middle  of  it,then  the  Brille  of  an  Hogg,but 
the  end  of  it  is  fmaller  then  the  hairof  any  kind  of  Animal  (as  may  be 
feen  by  the  Figure  G)  the  wholebelly  ofit,  which  is  about  twoorthree 
Inches  long,  looks  to  the  eye  like  a  thread  of  courfe  Canvals,  that  has 
been  newly  unwreath’d,  it  being  ail  wav’d  or  bended  to  and  fro,  much 
after  that  manner,  but  through  the  Microfcope ,  it  appears  ail  perforated 
from  fideto  fide,and  Spongie,like  a  fmall  kind  of  fpongy  Coral.  which  is 
often  found  upon  the  Englijh  fhores  ;  but  though  I  eut  it  tranlverlly,  I 
could  not  perceive  that  it  had  any  pores  that  ran  the  long-vvay  of  the 
hair:  the  long  hairs  ofHorfes  CC  and  D,  feem  Cylindricalznà  fomewhat 
pithy  -,  the  Brilles  of  a  Cat  B,  are  conical  and  pithy:  the  Quils  of  Por- 
cupinesand  Hedghoggs,  being  eut  tranfverlly,  havea  whitifh  pith,  in  the 
manner  of  a  Starr,or  Spur-rowel  :  Piggs-hair  ("A)  is  fomewhat  triagonal , 
and  feems  to  hâve  neither  pith  nor  pore:  And  other  kinds  ofhair  hâve 
quite  a  differing  ftrudture  and  form.  And  therefore  I  think  it  no  way 
agreeableto  atrue  natural  Hilforian,  to  prétend  to  be  fo  fharp-fighted, 
as  to  fee  what  a  pre-conceiv‘d  Hypotbefts  tells  them  Ihould  be  there.where 
anotherman,  though  perhaps  asfeeing,  but  not  foreftall'd,  can  difeover 
no  luch  matter. 

But  to  proceed  ;  I  oblërv’d  feveral  kind  of  hairs  that  had  beenDyed, 
and  found  them  to  be  a  kind  of  horny  Cjhnder ,  being  of  much  about  the 
tranlparency  of  a  pretty  cleer  piece  of  Oxe  horn  5  thefe  appear’d  quite 

through- 
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throughout  ting’d  vvith  the  colours  they  çxhibited.  And  ’tis,  l.ikely,tha,l; 
thofe  hairs  being  boyl’d  or  fteep’d  in  thofe  very  hot  ting’d  liquors.  in  the. 
Dy  e-fat,  And  the  fobftanee  of  the  hair  being  much  like  that,  of  an  Oxeÿ 
Horn,  the>  pénétrant  liquor  does  fo  far  modifie  and  foften  th,e,  Cubftanç^ 
that  irfinksinto  thevery  eenter  ©fit,  and  fo  the  ting’d  parts,  copie  to  ber 
m’tx’d  aûd  United  with  the  vety  body  of  the  hait, and,  do  not  (a$  fonte  hpv;e 
thaught)  only  ftickonupon  the  outvvard  furface.  And.this,the  boiftngof 
Horn  will  make  more  probable  j  for  we  fhall  hnd  by  that  aflion,  that  th& 
water  will  infinuate  it  felf  to  a  pretty  d-epth.  vyftlwtr  the  fijftface,  of  it, 
efpedaMy  ifthis  penetrancy  of  the  water  be  much,  heipe.d  by  the  Saltà 
that  are  ufually  mix’d  with  the  Dying  liquors.  NoW:  whereas,  $jjk  tnW 
be  dyed  or  ting’d  intoall  kind  of  colours  without;  boihng  or  dipping  in-, 
tohot  liquors,  Ighefs  the  reafon  to  be  two-fold  :  Fffft,  becaufe  thq  fila¬ 
ments,  or  finall  cy linders  of  Silk,  are  abundantly  fmafter  and  fiuçr, and,  fo 
hâve  a  much  lels  depth  to  be  penetrnted  then  mqft  kind,  ofhws.S  and 
next,  becaufe  the  fubftance  or  matteroi  Silk,  iç  much  more  Uke  aGlew 
then  the  fubftance  of  Hair  is.  And  that  I  hâve  reafon,  to  fttppofe.; 
Firft,  becaufe  when  it  is  fpun  or  dra.vvn  ont  of  the  Worm,  it  is  a  perfeâf 
glutinous  fubftance.,  and  very  eaiily  fticks  and  cleaves  to.  any  adjacent 
body,  as  I  bave  feveral  times  obferved,  both  in  $ilk,-\voinisand  Spiders, 
Next,  becaufe  that  Ifind  that  water  does  eafily  dillolve  and  mol li  tic  the 
fubflance  again,  which  is  évident  front  their  maoner  of  oidcring  thofe 
bottoms  or  pods  of  the  Silk-worm  before  they  ave  able  to  unwipd  «hem.  It 
is  no  great  wonder  therefore, if  thofe  Qyes qr  ting’d  liquors  dq  very  quick- 
]y  modifie  and  tinge  the  (ùrfaces  of  fo  finall  and  fo  glutinous  a  body. 
And  we  need  not  wonder  that  the  colours  appear  fo  Jqvely  b  the  one, 
and  fo  dull  in  the  other,  if  we  view  but  the  ting’d,  cylinders  of  both 
kinds  with  a  good  Mierofcope  for  whereas  the  fhbftan.ee  qf  Hair,a.t  heftffg 
but  a  dirty  dufkifh  white  fomewhat  tvanfparent,  the  filaments, of  §ilk  hâve 
a  moft  lovely  tranfparency  and  cleernefs,  the  différence  betweçn  thofe 
two  being  not  much  lefs  then  that  betvveen  a  pièce  of  Horn,  and  a  pièce 
of  Cryftal}  the  one  yielding  a  bright  and  vivid  refle&iqn  from  the  corn 
cave  fide  of  the  cylinder,  that  is,  from  the  concave  furface,  of  the  Air 
that  incompafles  the  back-part  of  the  cylinder  j  the  other  yielding  a  dull 
and  perturb’d  refleCtion  from  the  feveral  Heteragenecus  parts  that  com- 
pofe  it.  And  this  différence  will  be  manifeft  enough  to  the  eye,if  y  ou  gpt  a 
couple  of  finall  Cylinders,  the  fmafter  of  Cryftal  GIafs,the  other  qf  Horn, 
and  then  varnifhing  them  over  very  thiqly  with  fome  trahfparent  colopr, 
which  will  reprefent  to  the  naked  eye  much  the  famé  kind  of  objeft  which 
is  reprefented  to  it  from  the  filaments  of  Silk  and  Hair  by  the  help  of  the 
Microjcope.  Now,  fince  the  threads  of  Silk  and  S;rge  are  made  up  of  a 
great  number  of  thefe  filaments,  we  înay  henceforth  çeafe  to  wonder  at 
the  différence.  From  much  the  famé  reafon  proceeds  the  vivid  and  lover 
ly  colours  ofFeatherSjWherein  they  Very  farr  exceed  thç  natural  as  weft 
as  Artificial  colours  of  hair,of  which  I  fhall  fay  mqre  in  ifs  proper  .place. 

The  Téguments  indeed  of  créatures  are  ail  of  them  adapted  ta  thç  per 
«uliar  ufe  and  conveniençc  of  that  Animal  which  they  inwrap  ;  and  very 
,  muen 
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much  alfo  for  the  ornament  and  beauty  of  it,  as  will  be  moft  évident  to 
anv  onethat  (hall  attentively  confider  the  various  kinds  of  cloathings 
wherewith  moft  créatures  are  by Nature  iavefted  and  coverd.  Thus  I 
bave  obferved,  thatthe  haïr  or  furr  of  thofe  Northern  whiteBears  that 
inhabité  the  colder  Régions,  is  exeeedingthick  and  warm  :  the  likehave 
I  obferv'd  of  the  hair  of  a  Greenland  Deer,  which  being  brought  alive  to 
London  J.  had  the  opportunity  of  viewing  ;  its  hair  vvas  fo  exceeding  thick, 
long  and  foft,  that  I  could  hardly  with  my  hand,  grafp  or  take  hold  of 
his  fkin,  and  itfeem’d  fo  exceeding  warm,  as  I  had  never  met  with  any 
before.  And  asfortheornamentative  ufe  ofthem,  itis  moft  évident  m  a 
multitude  of  créatures, not  onely  for  colour,  as  the  Léopards,  Cats,Rhein 
Deer,  &c.  but  for  the  ûiape,  as  in  Horfes  mânes,  Cats  beards,and  feveral 
other  ofthe  greater  fortof  terreftrial  Animais,  but  is  much  more  confpi- 
cuous,  in  the  Veftments  of  Fifhes,  Birds,  Infeifts,  of  which  I  fhall  by  and 
by  give  lome  Inftances. 

As  for  the  Ikin,  the  Microficope  difeovers  as  great  a  ditterence  between 
the  texture  of  thofe  feveral  kinds  of  Animais,  as  it  does  between  their 
hairs  ;  but  ail  that  I  hâve  yet  taken  notice  of,  when  tann'd  or  drefs’d,  are 
of  a  Spongie  nature,  and  feem  to  be  conftituted  of  an  infinité  company 
offmall  long  fibres  or  hairs,  which  look  not  unlike  a  heap  of  Tow  or 
Okum  ;  every  of  which  fibres  feem  to  hâve  been  fome  part  of  a  Mufcle, 
and  probably,  whil’ftjthe  Animal  was  alive,  might  hâve  its  diftinft  funfti- 
on3  and  fcrvefbrthe  contraction  and  relaxation  ofthe  fkin3  and  for  the 

ftretchingand  ftirinkingof  itthis  or  thatway. 

And  indeed,  without  fuch  a  kind  of  texture  as  this,  which  is  very  like 
that  of  Spun\,  it  would  feem  very  ftrange,  how  any  body  fo  ftrong  as  the 
fkin  ofan  Animal  ufually  is,  and  fo  clofe  as  it  feems,  whil’ft  the  Animal  is 
living,  fhould  be  able  to  fuffer  fo  great  an  extenfion  any  ways,  without  at 
ail  hurting  or  dilacerating  any  part  of  it.  But,fince  we  are  inform  d  by  the 
Microficope ,  that  it  confifts  of  a  great  many  fmall  filaments,  which  areim- 
plicated,or  intangled  one  within  another,  almoft  no  otherwife  then  the 
hairs  in  a  lock  of  ^fool,  or  the  fiakes  in  a  heap  ofT ow,  though  not  alto* 
gether  fo  loolc  $  but  the  filaments  are  here  and  therc  twifted,as  twere,or 
intervvoven,and  here  and  there  they  join  and  unité  with  one  another, fo  as 
indeed  the  whole  Ikin  feems  to  bebut  one  pièce, we  need  not  much  won- 
dcr.’And  though  thefe fibres  appear  not  through  afiticroficope,c'xaÜ\y  joint- 
ed  and  contex  d,as  in  Sponge  -,  yet, as  I  formerly  hinted,  I  am  apt  to  think, 
that  could  we  find  fome  way  ot  difeovering  the  texture  of  it,  whil  ft  it  in- 
Vefts  the  living  Anima!,or  had  fome  very  eafie  way  of  feparating  the  pulp 
or  intercurrent  juices,  fuch  as  in  ail  probability  fill  thofe  Interfiitia,  with¬ 
out  dilacerating,  brufing,  or  otherwife  fpoiling  the  texture  of  it  (as  it 
feems  to  be  very  much  by  the  waysoftanning  and  dreflîng  now  us  d)  we 
might  difcover  a  much  more  curious  texture  then  I  hâve  hitherto  beén 
able  to  find  ;  perhaps,fomewhat  like  that  ofSpongcs. 

That  of  Chamoife  Leather  is  indeed  very  much  like  that  of  Spvnfi,  fave 
onely  that  the  filaments  feem  nothing  neer  fo  even  and  round,  nor  alto- 
getherfo  fmall,  norhas  it  fo  curious  joints  as  i'pxnk.  has.  fome  of  which  ï 

hâve 


M  !  C  II  O  G  R  A  P  H  I  A . 

havclately  difcover’d  like  thofe  of  a  Sponge,  and  perhapsall  thefe  threc 
bodies  may  be  of  the  faine  kind  offubftance,  though  twoofthem  indeed 
are  commonly  accounred  Vegetable  (  vvhich ,  whether  they  be  fo  or 
no,  I  lhall  not  novv  difpute)  Eut  this  feems  common  to  ail  three,  that 
they  undergo  atanning  ordreffing,  whereby  the  interfpers’d  juicesare 
wafted  and  wafh’d  away  before  the  texture  of  them  can  be  difcoverd. 

Whattheirway  is  of  dreffing,  or  curing  Sponges,  Iconfefs,  I  eannot 
learn  5  but  the  way  of  drdfing  Spunk^  is,  by  boiling  it  a  good  while  in  a 
ftrong  Lixïvmni ,  and  then  beating  it  very  weil  ;  and  the  manner  of  dref¬ 
fing  Leatheris  fufficiently  known.  5 

It  were  indeed  extremely  defirable,  if  fuch  a  way  could  be  fotmd 
whereby  the  Paremhyma  or  flefh  of  the  Mufcles,  and  feveral  other 
parts  of  the  bod,ymight  be  walh’d,  or  Wafted  clean  away,without  vitia- 
tingthe  form  of  the fibrous  parts  or  veflèlls  of  it,  for  hereby  the  texture 
of  thofe  parts.,  by  the  help  of  a  good  Microfcope ,  might  be  moft  accu- 
rately  found. 

But  to  digrels  no  further,  we  may,  from  this  difcovery  of  the  Micro- 
fc0fe->  plainly  enough  underftand  how  the  Ikin,  though  it  looks  foclofe 
as  it  does,  cornes  to  give  a  paflage  to  fo  vaft  a  quantity  of  cxcrementitious 
fubftances,  as  the  diligent  SauBorius  has  excellently  obferved  it  to  do,  in 
his  medkitia  flatica  ;  for  it  feems  very  probable,  from  the  texture  after 
dreffir1g,that  there  are  an  infinit  of  pores  that  every  way  pierce  it,and  that 
thofe  pores  are  onely  filfd  with  fome  kind  of  juice,  or  fome  very  pulpy 
feit  fubftance,  and  thereby  thefteamsmay  almoft  aseafily  find  a  paflage 
tl.rough  iuch a  fluid  vehic/e  as  the  vaporous bubbles  which are  generated 
at  the  bottom  of  a  Kettle  of  hot  water  do  find  a  paflage  through  that 
fiuid  medium  into  the  ambient  Air. 

Nor  is  the  fkin  of  animais  only  thus  pervious,but  even  thofe  of  vegetables 
alfo  lèem  to  be  the  fàmeftbr  otherwife  I  eannot  conceive  why,if two  Iprigs 
of  Rofemary  (for  Inftance)  be  taken  as  exaftly  alike  in  ail  particulars  as 
can  be,  and  theone  be  fet  with  the  bottom  in  a  Glafs  of  water,  and  the 
other  be  fet  juif  without  the  Gla(s,but  in  the  Air  onely,  though  you  ftop 
the  lower  end  of  that  in  the  Air  very  carefully  with  Wax,  yet  (hall  it 
prefently  almoft  wither,  whereas  the  other  that  feems  to  hâve  a  fupply 
from  the  fubjacetit  water  by  its  fmall  pipes,  or  microfcopical  pores,  pre- 
fêrves  itsgreennefsformany  days,  and  fometimes  weeks. 

Now,  this  to  me,  feems  not  likely  to  proceed  from  any  other  caufe  then 
the  avolatioK  of  the  juice  through  the  fkin;  for  by  the  Wax, ail  thofe  othef 
pores.of the  ftem  are  very  firmly  and  clofely  ftop’d  up.  And  from  the  more 
orlefi  poroufnelsof  the  Ikins  or  rinds  of  Vegetables  may,  perhaps,  be 
fomewhat  of  the  reafon  given,  why  they  keep  longer  green,  or  fooner  wi¬ 
ther  ;  for  we  may  obferve  by  the  bladdering  and  craking  of  the  leaves  of 
-Bays,Holly,  Laurel,  &c.  that  their  fkins  are  very  clofe,anddo  not  fuffer 
fo  free  a  paflage  through  them  of  the  included  juices* 

But  of  this,  and  ofthe  Experiment  of  the  Rofemary,  I  (hall  elfewhere 
more  fully  confident  feeming  te  me  an  extreme  luciferous  Experiment, 
fuch  as  lèems  indeed  very  plainly  to  prove  the  Schematifm  or  ftrudture 
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of  Vegetables  altogether  méchante  al,  and  as  neceflàry,  that  (water  and 
vvarmth  being  apply’d  tothe  bottom  ofthe  fprig  of  a  Plant)  fome  ofit 
(hould  becarried  upwards  into  theffem,  andthence  diftributed  into  the 
leaves  as  that  the  water  ofthe  T humes  covering  the  bottom  ofthe  Mills 
at  the  Bridge  footof  London,  and  by  the  ebbing  and  flowing  ofit,  paf- 
fling  ftrongly  by  them,  (hould  hâve  fome  paît  of  it  convey'd  to  the 
Cefterns  above,and  thence  into  feveral  houfes  and  Cefterns  up  and  dovvn 
the  City. 


Obfcrv.  XXXIII.  Ofthe  Scales  of  a  Soal,  and  otker  Fifbes. 

HAving  hinted  fomewhat  ofthe  lkin  and  covering  of  terreftrial  Ani¬ 
mais,  I  (hall  next  add  an  Obfervation  I  made  on  the  fkin  and  Scales 
of  a  soal,  a  fmall  Fi(h,  commonly  enough  known  5  and  here  in  Fifhes,  as 
vvell  as  other  Animais,  Nature  follows  its  ufual  method,  framing  ail  parts 
fo,  as  that  they  are  both  ufefull  and  ornamental  in  ail  its  compofures, 
mingling  utile  and  dulce  together  and  both  thefe  defigns  it  feems.  to 
follow,though  our  unafiified  fenfes  are  not  able  to  peceive  them  :  This  is 
notonely  manifeft  in  the  covering  of  this  Filhonly,  but  in  multitudes  of 
others, which  it  vvould  be  too  long  to  enumerate,witnef$  particularly  that 
fmall  Sand  Shell,  whichl  mention  d  in  the  X I.  Obfervation,  and  infinité 
other  fmall  Shells  and  Scales,  divers  ofwhich  I  hâve  vievv'd.  This  fkin  I 
view’dj  was  flead  froui  a  prettylarge  Soal:  and  then  expanded  and  dry  d, 
the  infide  of  it,  vvhen  dry,  to  the  nakedeye,  look’d  verylike  a  piece  of 
Canvafijbut  the  Microfcope  difcover’d  that  texture  to  be  nothing  elfe, but 
the  inner  ends  of  thofe  curious  Scolop  d  Scales  I,  I,  I,  in  the  (econd  Figure 
of  the  X  X I.  Scheme,  namely,  the  part  of  GGGG  (ofthe  largerrepre- 
fentation  of  a  fingle  Scale,  in  the  fàrft  Figure  of  the  famé  Scheme)  which 
on  the  back  fide/through  an  ordinary  fingle  Magnifying  Glafs,  lookd 
not  unlike  the  Tyles  on  an  houfe. 

The  outfide  ofit,  to  the  naked  eye,  exhibited  nothing  more  of  orna- 
menr,  fave  the  ufual  order  of  ranging  the  Scales  into  a  triagonal  form, 
onely  the  edges  feem’d  a  little  to  (bine,  the  finger  being  rubb  d  fromthe 
tail-wards  tovvards  the  head,  the  Scales  feem  d  to  ftay  and  raze  it  -,  Bnt 
through  an  ordinaay  Magnifying  glafs,  it  exhibited  a  moff  curioully 
carvedand  adorned  furface,  fuch  as  is  vifible  in  the  fécond  Figure,  each 
of  thofe  (formerly  almoff  imperceptible)  Scales  appearing  much  of  the 
fhape  1,1,1,  that  is,  they  were  round,  and  protubérant,  and  fomewhat 
jfhap’d  like  a  Scolop,  the  whole  Scale  being  creas  d  with  curioully  wav'd 
and  indented  ridges,with  proportionable  furrows  between^each  of  which 
was  terminated  with  a  very  fharp  tranfparent  bony  iubfcance,which,like 
fo many  fmall! urnpikes,  feem’d  to  arm  the  edges. 

The  back  part  K  K  K.  was  the  fkin  into  which  each  of  thefe  Scales 
were  very  deeply  fix’d,  in  the  curious  regular  order,  vifible  in  the  fécond 
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Figure.  The  length  and  lhape  of  the  part  of  the  Scale  which  was  Buried 
by  the  lkin,is  evidenced  by  the  fîrft  Figure,  which  is  the  reprefentation  of 
oneof  them  pluck’d  ont  and  view'cj,  through  a  good  Microfiope^  narjiely, 
the  part  L  F  G  G  F  L,  wherein  is  allô  more  plainly  to  be  feen,the  manner 
of  carving  ofthe  fcolopt  part  of  every  particular  Scale, how  each  ridge  or 
barrEEE  is  alternately  hollowed  or  engraven,  and  how  every  gutter 
betwcen  them  is  terminated  with  very  tranfparent  and  hard  pointed 
fpikes,  and  how  every  other  of  thefe,  as  A  A  A  A,  are  much  longer  then 
the  interjacent  ones,  D  D  D. 

The  texture  or  form  alfo  of  the  hidden  part  appears,  namely,  tha; 
middle  part,  G  G  G,  feems  to  conflit  of  a  great  number  of  fmall  quitte 
or  pipes,  by  which,  perhaps,  the  whole  may  be  nourifhed y  and  the  lide 
parts  F  F  conflit  of  a  more  fibrous  texture,  though  indeed  the  whole 
Scale  feem'd  to  be  of  a  very  tough  grilly  fubftance,like  the  larger  Scales 
of  other  Fifhes. 

The  Scales  of  the  ikin  of  a  Dog-filb  (which  isus’d  by  fuchas  workin 
Wood,for  the  imoothing  of  their  work,and  conflits  plainly  enough  tcrthe 
naked  eye.ofa  great  number  offmall  horny  points)through  the  Microfcope 
appear’d  each  of  them  curioully  ridg’d,  and  very  neatly  carved  5  and  in¬ 
deed,  you  can  hardly  look  on  the  fcales  of any  Filh,  but  you  may  difcover 
abundance  ofcuriofity  and  beautifying;  and  not  only  in  thefe  Filhes,but  in 
the  lhells  and  crulls  or  armour  of  moft  forts  of  Marine  Animais  fo  invellcd. 


Obfcrv.  XXXIV.  Ofthe  Sting  of  a  Bee. 

T  He  Sting  of  a  Bec,  delineated  in  the  fécond  Figure  of  the  XVI  .Schemei 
*  lêems  to  be  a  weapon  ofoffence,  and  is  as  great  an  Inftance,  that 
Nature  did  realy  intend  revenge  as  any,  and  that  firft,  becaufe  there 
feems  to  be  no  other  ufe  of  it.  Secondly,  by  reafon  of  its  admirable  fhape, 
feemir.g  to  be  purpofely  lhap’d  for  that  very  end.  Thirdly,from  the  vi- 
ruiency  of  the  liquor  itejeifs,  and  the  fad  effe&s  and  fymptoms  that  fol¬ 
io  w  it. 

Eut  whatever  be  the  ufe  of  incertain  it  is,that  the  drufl:ure  of  it  is  very 
admirable  ;  what  it  appears  tothe  naked  eye,  I  need  not  defcribe,  the 
thing  being  kno  wn  almoft  to  every  one,but  it  appears  through  the  Micro- 
feepe,  toconfiftof  two  parts,  the  one  a  lheath,  without  a  chape  or  top, 
frap  d  almoft  like  the  Holfter  of  a  Piftol,  beginning  at  d,  and  ending 
at  A,this  (heath  I  could  moft  plainly  perceive  to  be  hollow,  and  to  con- 
tain  in  it,both  a  Sword  or  Dart,  and  the  poilbnous  liqnor  that  caufes  the 
pain.  The  fbeath  or  café  feem  d  to  hâve  feveral  joints  or  fettings  together, 
marked  by  f  g  hj  4/  tu  no,  it  was  arm'd  moreover  neer  the  top,  withfe- 
veral crooks  or  forks  Çpqrft)o n  one  fide,  and  (_pqr.  fi  h) on  the  other, 
each  of  which  ftem  d  like  lo  many  Thorns  growing  on  a  briar,  or  rather 
like  lo  many  Cat’s  Cjaws;  for  the  crooks  themfelves  feem’d  to  be-  littlè 
fharp  traniparent  points  or  claws,  growing  out  ol  little  prolubcranaer  on 
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the  fideof  the  fheath,  which,  by  obferving  the  Figure  diligently,  is  eafie 
enough  to  be  perceiv’d  s  and  from  feveral  participais,  I  fuppofe  the  Ani¬ 
mal  has  a  power  of  difplaying  them,  and  lhutting  them  in  again  as  it 
pleafes,  as  a  Cat  does  its  claws,  or  as  an  Adder  or  Viper  can  its  teeth 
or  fangs. 

The  other  part  of  the  Sting  was  the  Sword,  as  1  may  fo  call  it,  which 
is  fheath’d,  as  it  were,in  it,  the  top  of  which  a  b  appears  quite  through  at 
the  fmaller  end,  juft  as  if  the  chape  of  the  fheath  of  a  Sword  were  loft, 
and  the  end  of  it  appear’d  beyond  the  Scabbard  the  end  ofthis  Dartfa) 
was  very  (harp,  and  it  was  ^rm'd  likewife  with  the  like  Tenterhooks  or 
claws  with  thofe  of  the  fheath,  fuch  as  (  v  xy,  xy  z  z)  thefe  crooks,  I  am 
very  apt  to  think,  can  be  clos'd  up  alfo,  or  laid  fiat  to  the  fides  ofthe 
Sword  when  it  is  drawn  into  the  Scabbard, as  1  hâve  feveral  times  oblerv'd 
it  to  be,  and  can  be  fpred  again  or  extended  when  ever  the  Animal 
pleafes. 

The  confédération  of  which  very  pretty  ftruûure,has  hinted  to  me,that 
certainly  the  ufeof  thefe  claws  feems  to  be  very  confiderable,  as  tothe 
main  end  of  this  Infiniment,  for  the  drawing  in,  and  holding  the  fting  in 
the  fit  lh  ;  for  the  point  being  very  fharp,  the  top  of  the  Sting  or  Dagger 
(a  b )  is  very  eafily  thruft  into  an  Animai  s  body, which  being  once  entred, 
theBee,  by  endeavouring  to  pull  it  into  the  fheath,  draws  (by  reafon  of 
the  crooks  (  v  xy  )  and  (  xyzz  )  which  lay  hold  of  the  fkin  on  either 
fide)  the  top  of  the  fheath  ÇtJ'rv)  into  the  lkin  after  it,  and  the  crooks 
t,s  and  r,v,  being  entred,  when  the  Bee  endeavours  to  thruft  out  the 
top  of  the  fting  out  of  the  fheath  again,  they  lay  hold  of  the  lkin  on  ei¬ 
ther  fide,  and  fo  not  onely  keep  the  fheath  from  lliding  back,  but  helps 
the  top  inwards,  and  thus,  by  an  alternate  and  fùccefliveretraûing  and 
emitting  of  the  Sting  in  and  out  of  the  fheath,  the  little  enraged  créature 
by  degrees  makes  his  revengfull  weapon  pierce  the  tougheft  and  thickeft 
Hides  ofhis  enemies,  in  fo  much  that  fome  few  of  thefe  ftout  and  refb- 
lute  lbldiers  with  thefe  little  engines,  do  often  put  to  flight  a  huge  mafty 
Bear,  one  of  their  deadly  enemies,  and  thereby  fhew  the  world  how 
rouch  more  confiderable  in  Warr  a  few  fkilfull  Engineers  and  relblute 
foldiers  politickly  order’d,  that  know  how  tomanage  fùch  engines,  are, 
then  a  vaft  unweildy  rude  force,  that  confides  in,  and  adfs  onely  by,  its 
ftrength.  But  (to  proceed)  that  he  thus  gets  in  his  Sting  into  the  fkin, 
I  conjecture,  becaufe,  when  I  hâve  obferv  d  this  créature  living,  I  hâve 
found  it  to  move  the  Sting  thus,  to  and  fro,  and  thereby  alfo,  perhaps, 
does,  as  ’twere,  pump  or  force  out  the  poiionous  liquor,  and  make  it 
hang  at  the  end  ofthe  fheath  about  b  in  a  drop.  The  crooks,  I  fuppofe 
alfo  to  be  the  caufe  why  thefè  angry  créatures,  haftily  removing  them- 
felves  from  their  revenge,  do  often  leave  thefe  weapons  behind  them, 
fheath’d,  as  ’twere,  in  the  fiefh,  and,  by  that  means,  caufe  the  painfull 
lÿfnptoms  to  be  greater,and  more  lafting, which  are  very  probably  caus’d, 
partly  by  the  piercing  and  tearing  of  the  fkin  by  the  Sting,  but  chiefly 
by  the  corrofive  and  poiionous  liquor  that  isby  this  Syringe-pipe  con- 
vey’d  among  the  fenfitive  parts  thereof  and  therebv  more  eafily  gnaws 

and 


and  corrodes  thofe  tender  fibres  :  As  I  hâve  fhewed  in  the  defcription 
of  a  Nettle  and  of  Cowhage. 


Obfcrv.  XXXV.  Of  the  contexture  and  Jhapeof  theparticles  of 
Feathers,. 

LXamining  feveral  forts  of  Feathers ,  I  took  notice  of  thefe  particulars 
in  ail  forts  of  wing-Feathers,  efpecially  in  thofe  which  fetv’d  for  the 
beating  of  the  air  in  the  aftion  of  flying, 

That  the  outward  fûrface  of  the  Quill  and  Stem  wàs  of  a  very  hard,ftiffj 
and  horny  fubltance,  which  isobvious  enough,  and  that  the  part  above 
the  Quill  was  fill'd  with  a  very  white  and  light  pith3  and.,  with  the  Micro- 
fcope ,  I  found  thispithto  benothingelfe,  but  a  kind  of  natural  congeries 
of  fmall  bubbles,the  films  of  which  feem  to  be  of  the  famé  fubflance  with 
that  of  the  Quill,  that  is,  of  a  ffiff  tranfparent  horny  fubflance. 

Which  particular  feems  to  me, very  worthy  a  more  ferions  confideration; 
For  herc  we  rnay  obferve  Naturels  ’twere,put  to  its  fhifts,  to  make  a  lub- 
(lance,which  (hall  be  both  light  enough, and  very  ffiff  and  flrong,without 
varying  from  its  own  eflablifh'd  principles,  which  we  may  obferve  to  be 
fuch,  that  very  ftrong  bodies  are  for  the  moftpart  very  heavie  alfb,  a 
ftrength  of  the  parts  ufually  requiring  a  denfity,  and  a  denfity  a  gravity  ; 
and  therefore  fhould  Nature  hâve  made  a  body  fb  broad  and  fo  firongas 
a  Feather,  almofl,  any  other  way  then  what  it  has  taken,  the  gravity  ofit 
mufl  necefiàrily  hâve  many  times  exceeded  this  j  for  this  pith  feems  to  be 
likefo  many  flops  or  croîs  pièces  in  a  long  optical  tube,  which  do  very 
much  contribute  to  the  ftrength  of  the  vvhole,  the  pores  of  which  were 
fuch,  as  that  they  feem’d  not  to  hâve  any  communication  with  one  ano- 
ther,  as  I  hâve  elfewhere  hinted. 

But  the  Mechanifm  of  Nature  is  ufually  fo  excellent,  that  one  and  the 
famé  fubflance  is  adapted  toferve  for  many  ends.  For  the  chief  ufe  of 
this,  indeed,  feems  to  be  for  the  fupply  of  nourifhment  to  the  downy  or 
feathery  part  of  the  ftem  j  for  ’tis  obvious  enough  in  ail  forts  of  F  eathers, 
that  ’tisplac’d  juflunderthe  roots  of  the  branches  that  growout  of  ei- 
ther  fide  of  the  quill  or  fralk,  and  is  exaftly  fhap’d  according  to  the  rank- 
ing  of  thofe  branches,  coming  no  lower  into  the  quill,  then  jufl  the  be- 
ginning  of  the  downy  branches,  and  growing  onely  on  the  under  fide  of 
of  the  quill  where  thofe  branches  do  fb.  Now,  in  a  ripe  Feather  (as  one 
may  call  it  it  feems  difïicult  to  conceive  how  the  Snccus  nutritms  fhould 
be  convey’d  to  this  pith }  for  it  cannot,  I  think,  be  well  imagin’d  to  pals 
through  the  fubflance  of  the  quill,  fince,  having  examin  d  it  with  the 
greatefl  diligence  I  was  able,  l  could  not  find  the  leafl  appearance  of 
pores  ;  but  he  that  (hall  well  examine  an  unripe  or  pinn’d  Feather,  will 
plainly  enough  perceive  the  Vefîèl  for  the  conveyance  ofit  to  be  the  thin 
filmy  pith  (as  tis  call’d)  which  paflès  through  the  middle  of  the  quill. 

As  for  the  make  and  contexture  of  the  Down  it  felf,  it  is  indeed  very 
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rare  and  admirable,  and  fuch  as  I  can  hardly  believe,that  the  like  is  to  be 
difcover’d  in  any  other  body  in  the  vvorld  ;  for  there  is  hardly  a  large 
Feather  in  the  wing  of  a  Bird.but  contains  neer  a  million  ofdiftinét  parts, 
and  every  one  of  them  fhap  d  in  a  molf  regular  &  admirable  form,adapt- 
ed  to  a  particular  Defign  :  For  examining  a  middle  ciz’d  Goofe-quill,  I 
eafily  enough  found  with  my  naked  eye, that  the  main  (fem  of  it  contain’d 
about  300.  longer  and  more  Downy  branchings  upon  one  fide,  and  as 
many  on  the  other  of  more  (liff  but  fomewhat  (horter  branchings.  Many 
of  thefe  long  and  downy  branchings,  examining  with  an  ordinary  Mi - 
crofcope ,  I  found  divers  of  them  to  contain  neer  1200.  fmall  leaves  (as  I 
may  call  them,  fach  as  E  F  of  the  firft  Figure  of  the  23.  Scheme )  and  as 
many  flalks  5  on  the  other  fide,  (üch  as  I K  of  the  (âme  Figure,  each  of 
the  leaves  or  branchings,  E  F,  feem'd  to  be  di  vided  into  about  fixteen  or 
eighteen  fmall  joints,  as  may  be  feen  plainly  enough  in  the  Figure,  out  of 
mo(t  of  which  there  feem  to  grow  fmall  long  fibres ,  fuch  as  are  exprefs’d 
in  the  Figure,  each  of  them  very  proportionably  fbap’d  according  to  its 
pofition,  or  plac’d  on  the  (falk  E  F  f,  thofe  on  the  under  fide  of  it,  name- 
ly,  1,2,  3,4,  5, 6,  7,8,  %&c.  being  much longer  then  thofe direéflyop- 
pofite  to  them  on  the  upper  ;  and  divers  of  them,  fuch  as  2,3,4,5,6,738,9, 
&c.  were  terminated  with  fmall  crooks,  much  refembling  thofe  (mall 
crooks, which  are  vifible  enough  to  the  naked  eye,  in  the  feed-buttons  of 
Bur-docks.  The  flalks  likewife,  I K  on  the  other  fide,  feem’d  divided  into 
neer  as  many  fmall  knotted  joints, but  without  any  appearance  of  ftrings 
or  crooks, each  ofthem  about  the  middle  K, feem'd  divided  intotwo  parts 
by  a  kind  of  fork,  one  fide  of  which,  namely,  K  L,  was  extended  neer 
the  length  of  K I,  the  other,  M,  was  very  fhort. 

The  tranfverfe  Seftions  of  the  ftems  of  thefe  branchings,  manifefted 
the  (hape  or  figure  of  it  to  be  much  like  I  N  O  E,  which  confifted  of  a 
horny  fkin  or  covering,  and  a  white  feemingly  frothy  pith,  much  like  the 
make  of  the  mainflemof  a  Feather. 

Theufe  ofthis  (frange  kind  ofform,is  indeed  more  admirable  then  ail 
the  re(f,  and  fuch  as  delerves  to  be  much  more  ferioully  examin'dand 
confidcr'd,  then  I  hâve  hitherto  found  time  orability  todo;  forcertain- 
ly,  it  may  very  much  inftruft  us  in  the  nature  of  the  Air,  efpecially  as  to 
(orne  properties  ofit. 

The  (fems  of  the  Downy  branches  I N  O  E,  being  rang’d  in  the  order 
vifible  enough  to  the  naked  eye,  at  the  diftance  of  ï  F,  or  fomewhat 
more,  the  collateral  flalks  and  leaves  (if  I  may  fo  call  thofe  bodies  I  new- 
ly  delcribed)  are  forang'd,  that  the. leaves  or  hairy  ffalksof  the  one  fide 
lie  at  top,  or  are  incumbent  on  the  flalks  of  the  other,  and  crois  each- 
other,  much  after  the  manner  exprels’d  in  the  fécond  Figure  of  the 
23.  Scheme,  by  which  means  every  of  thofè  little  hooked  fibres  of  the 
leaved  (falk  get  between  the  naked  flalks,  and  the  ftalks  being  full  of 
knots,  and  a  prety  way  dif-join’  fo  as  that  the  fibres  can  eafily  get  be¬ 
tween  them,  the  two  parts  are  lo  clofely  and  admirably  woven  together, 
that  it  is  able  to  impede,for  the  greatelf  paj:t,  the  tranlcurfion  of  the  Air  ; 
and  though  they  are  fo  exceeding  fmall,  as  that  the  thicknefs  of  one  of 
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thefe  ftalks  amounts  not  to  a  500.  part  of  an  Inch,  yet  do  they  compofë 
fo  ftrong  a  texture,  as$  notwithftanding  the  exceeding  quick  and  violent 
beating  of  them  againft  the  Air.  by  the  ffrength  of  the  Birds  wing,  they 
firmly  hold  together.  And  it  argues  an  admirable  providence  of  Nature 
in  the  contrivance  and  fabrick  ofthemy  for  their  texture  is  fuch,  that 
though  by  any  external  in  jury  the  parts  ol  them  are  violently  dif-joyn’d, 
fo  as  that  the  leaves  and  ftalkstouchnot  one  another,  and  confequently 
feveralof  thefe  rents  would  impede  the  Bird's  flyingy  yet,  for  the  mort 
part,  of  themfelves they  readilv  re-join  and  re-contex  themfel  ves,and  are 
eafily  by  the  Birds  frroking  the  Feather,  or  dratving  it  through  its  Bill,  ail 
of  them  fettled  and  woven  info  their  former  and  natural  pofïure  y  for 
there  are  fuch  an  infinité  company  of  thofë  fmall  fibres  in  the  under  fide 
of  the  leaves,  and  moft  of  them  hâve  fuch  little  crooks  at  their  ends,that 
they  readily  catch  and  hold  the  ffnlks  they  touch. 

From  which  (frange  contexture, it  feems  rationalto  fuppofe  that  there 
is  a  certain  kind  of  melh  or  hoie  fo  fmall,  that  the  Air  will  not  very  eafily 
pals  through  it,  as  Ihintcd  alfo  in  the  fixth  Obfervation  about  fmall  Glals 
Canes,  for  othenvife  it  feems  probable,  that  Nature  would  hâve  drawn 
over  fome  kind  of  tbin  film  which  fhould  hâve  covered  ail  thofë  almoft 
fquare  melhes  or  holes,  there  feeming  through  the  A-licrofcope  to  be  more 
then  half  of  the  furface  of  the  Feather  which  is  open  and  vifiblypervi- 
ous  y  which  conjeûure  will  yet  fecm  more  probable  from  the  texture  of 
the  brufhie  wings  of  the  Tinta,  argentea ,  or  white  Feather  wing’d  moth, 
which  I  fliall  anone  deferibe.  But  Nature,  that  knows  beft  its  own  laws, 
and  the  feveral  properties  of  bodics, knows  alfo  beft  how  to  adapt  and  fit 
them  to  her  defigned  ends, and  whofo  would  know  thofe  properties,  muft 
endeavour  to  trace  Nature  in  its  working,  and  to  fee  what  courfe  fbe 
obfèrves.  And  thisl  fuppofe  will  be  no  inconfiderable  advantage  which 
the  Schematifms  and  Structures  cfAnimate  bodies  will  afford  the  dili¬ 
gent  enquirer,  namely,  moft  fure  and  excellent  inftruétions,  both  as  to 
the  praftical  part  of  Mechanicky  and  to  the  Theory  and  knowledge  of  the 
nature  of  the  bodies  and  motions. 


Obferv.  XXXVI.  Of  Peacoks,  Ducks,  and  other  Feathers  of 
changeable  colours, 

nPHe  parts  of  the  Feathers  of  this  glorious  Bird  appear,  through  the 
Microfcope ,  no  lefs  gaudy  then  do  the  whole  Feathers  y  for,  as  to  the 
naked  eye  tis  évident  that  the  ftem  or  quill  of  each  Feather  in  thetaii 
fends  out  multitudes  of  Latéral  branches,  fuch  as  A  B  in  the  third  Figure 
of  the  23.  Scheme  reprefents  a  fmall  part  of  about  f  part  of  an  Inch  long, 
and  each  of  the  latéral  branches  émit  multitudes  of  little  fprigs,  threads 
or  hairs  on  either  fide  of  them,  fuch  as  C  D,  C  D,  C  D,  fo  each  of  thofe 
threads  in  the  Microfiope  appears  a  large  long  body,confifting  of  a  multi¬ 
tude 
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tude  ofbright  refleûing  parts,  whofe  Figure  ’tis  no  eafiematter  to  dé¬ 
termine,  ashe  that  examines  it  fhall  fmd  ;  ior  every  new  polîtion  of  it  to 
the  light  makes  it  perfeftly  feem  ofanother  form  and  Shape,and  nothing 
what  it  appear’d  a  little  before;,  nay,  itappear’d  very  differingoft- 
times  from  fo  feemingly  inconfiderable  a  circumftance,  that  the  inter- 
pofing  ofoneshand  between  the  light  and  it, makes  a  verygreat  change, 
and  the  opening  or  fhutting  a  Cafement  and  the  iike,  very  much  diversi¬ 
fies  the  appearance.  And  though,  by  examining  the  form  of  it  very  many 
ways,  which  vvould  be  tedious  here  to  enumerate,  I  fuppofe  I  hâve  dift 
cover’d  the  true  Figure  of  it,  yet  oftentimes,  upon  looking  on  it  in  ano- 
ther  pofture,  I  hâve  almoft  thought  my  former  obfervations  déficient, 
though  indeed,upon  further  examination,  I  hâve  found  even  thofealfo 
to  confirm  them. 

Thefe  threads  therefore  I  find  to  be  a  congeries  of  fmall  Laminæ  or 
plates,  as  e  e  e  e  e,  &  c.  each  of  them  lhap’d  much  like  this  o  {abc  d ,  in 
the  fourth  Figure,  the  part  a  c  being  a  ridge,  prominency,  or  Item,  and 
b  and  d  the  corners  of  two  fmall  thin  Plates  that  grow  unto  the  finall 
ftalk  in  the  middle.fo  that  they  make  a  kind  of  little  feather;  each  of  thefe 
Plates  lie  one  clofe  to  another, almoft  like  a  company  of  lloping  ridge  or 
guttei  Tyles;  they  grow  on  each  fide  of  the  ftalk  oppofite  to  one  another, 
by  two  and  two,  from  top  to  bottom,  in  the  manner  exprefs’d  in  the 
fifth  Figure,  the  tops  of  the  lower  covering  the  roots  of  the  next  above 
them  ;  the  under  fide  of  each  of  thefe  laminated  bodies,  is  of  a  very  dark 
and  opacous  fubftance,  and  fuffers  very  few  Rays  to  be  trajeûed,  but  re- 
flefts  them  ail  toward  that  fide  from  whence  they  corne,  much  like  the 
foil  of  a  Looking-glafs  5  but  their  upper  fides  feem  to  me  to  confift  of 
a  multitude  of  thin  plated  bodies,  which  are  exceeding  thin.  and  lie  ve¬ 
ry  clofe  together,  and  thereby,  like  mother  of  Pearl  Shells,  do  not  one- 
ly  refleft  a  very  brilk  light,  but  tinge  that  light  in  a  moft  curious  man¬ 
ner  ;  and  by  means  of  various  positions,  in  refpeft  of  the  light,  they  re- 
fleft  back  now  one  colour,  and  then  another,  and  thofe  moft  vi- 
vidly. 

Now,  that  thefe  colours  are  ondyfaxtafhcalonts,  that  is,  fuch  as  arilê 
immediately  from  the  refraôionsof  the  light,  I  found  by  this,  that  water 
wetting  thefe  colour'd  parts, dc-ftroy’d  their  colours, which  feem  dto  pro- 
ceed  from  the  alteration  of  the  refleûion  and  refra&ion.  Now,  though 
I  was  notable  to  fee  thofe hairsat  ali  tranfparent  by  a common light,  yet 
by  looking  on  them  againft  the  Sun,  I  found  them  to  be  ting’d  with  a 
darkiSh  red  colour,  nothing  a-kin  to  the  curious  and  lovely  greensand 
blues  they  exhibited. 

What  the  reafon  of  colour  feems  to  be  in  fuch  thin  plated  bodies,  I 
hâve  elfewhere  Sbewn.  But  how  water  caft  upon  thofe  threads  deftroys 
their  colours,  I  fuppofe  to  be  perform’d  thus;  The  water  fallingupon 
thefe  plated  bodies  from  its  having  a  greater  congruity  to  Feathersthen 
the  Air,infinuates  it  felf  bet  ween  tholè  Plates, and  fo  extrades  theftrong 
refieûing  Air,  whence  both  thefe  parts  grow  more  tranfparent, as  the  Mi- 
crojcepe  informe,  and  colourleSs  allô,  at  beft  retaining  a  very  faintand 
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dullcolour.  But  this  wet  being  wafted  away  bythe  continuai  évapora¬ 
tions  and  fteams  that  pafs  through  them  from  the  Peacock,  whil’ft  that 
Bird  isyetalive,  the  colours  again  appear  in  their  former  lutter,  the/'«* 
terjlitia  ofthefe  Plates  being  fill’d  with  the  ftrongly  refle&ing  Air. 

The  beauteous  and  vivid  colours  ofthe  Feathers  of  this  Bird,  being 
found  to  proceed  from  the  curious  and  exceeding  fmalnefs  and  finenels 
of  the  reflefting  parts, we  hâve  here  the  reafon  givcn  us  of  ail  thofe  gau* 
deries  in  the  apparel  of  other  Birds  allô,  and  kow  they  corne  to  exeeed 
the  colours  of  ail  other  kinds  of  Animais,  befides  Infefts  ;  for  finee  (as  we 
here.and  elfewhere  alfo  fhew)  the  vividnefs  of  a  colour,  dépends  upon 
the  finenefs  and  tranfpjrency  of  the  refleéiing  and  refrafting  parts  $  and 
fince  our  Microfcope  difcovers  to  us,  that  the  component  parts  of  feathers 
are  fuch,  and  that  the  hairs  of  Animais  are  otherwife  ;  and  fince  we  find 
alfo  by  the  Experiment  of  that  Noble  and  moft  Excellent  Perfon  I  former- 
ly  named  5  that  the  différence  between  Silk  and  Flax,  as  to  its  colour  is 
nothing  elfe  (for  Flax  reduc  d  to  a  very  great  finenefs  of  parts,  bo’th 
white  and  colour'd,  appears  as  white  and  as  vivid  as  any  Silk,  but  lofes 
that  brightnefs  and  its  Silken  afpeft  as  foon  as  it  is  twifted  into  thread,bv 
reafon  that  the  component  parts,  though  very  fmall  and  fine,  are  yet  pli¬ 
able  flakes,  and  not  cylinders,  and  thence,by  twifting,  become  United  in¬ 
to  oneopacousbody,  whereas  the  threads  of  Silk  and  Feathers  retain 
their  luftre,  by  preferving  their  cylindrical  form  intire  withoutmix- 
ing6  fo  that  each  reflefted  and  refrafted  beam  that  compofes  theglofs 
of  Silk,  preferves  its  own  property  of  modulating  the  light  intire)  5  And 
fince  we  find  the  lame  confirm  d  by  many  other  Experiments  elfewhere 
mentioned,  I  think  we  may  fafely  conclude  this  for  an  Axiome,  that 
wherefoever  we  meet  with  tranfparent  bodies,  fpun  out  into  very  fine 
parts,  either  cleer,  or  any  ways  ting  d,  the  colours  refulting  from  fuch  a 
compofition  muft  necettarily  be  very  glorious,  vivid,  and  cleer,  like  thofe 
ofSilk  and  Feathers.  This  may  perhaps  hint  fome  ufefull  way  ofmaking 
other  bodies,  befides  Silk,  be  fufceptible  of  bright  tinftures,  but  of  this 
onely  by  the  by. 

_  The  changeable  colour’d  Feathers  alfoofDucks,  and  feveral  other 
Birds,  Ihave  found  by  examination  with  my  Microfcope ,  to  proceed  from 
much  the  famé  caufes  and  textures. 


Obferv.  XXXVII.  Of  the  Feet  of  Flies,  and  feveral  other  In- 
feôs, 

THe  foot  of  a  Fly  (delineated  in  thefirft  Figure  of  the  23  .Schenie, 
which  reprefents  three  joints,  the  two  Talions,  and  the  two  Pattens 
in  a  fiat  pofture  ;  and  in  the  fécond  Figure  of  the  famé  Schemc ,  which  re- 
prefents  onely  one  joint,  the  Talions  and  Pattens  in  another  pofture)  is 
of  a  moft  admirable  and  curious  contrivance,  for  by  this  the  Flies  are  in- 
abledto  walk  againft  thefides  ofGlafs,  perpendicularly  upwards,  and  ta 
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contain  themfelves  in  that  pofture  as  long  as  they  pleafe;nay,to  walk  and 
fufpend  themfelves  againft  the  under  furface  oi  many  bodies.as  the  ceiling 
ofaroom,  or  thelike,  and  this  vvith  as  great  a  feeming  facility  and  firm- 
nefs,  as  if  they  were  a  kind  of  Antipodes,  and  had  a  tendent)  upwards,  as 
we  are  fure  they  hâve  the  contrary,  vvhich  they  alfo  evidcntly  difeover, 
in  that  they  cannot  make  themfelves  fo  light,  as  to  ilick  or  fufpend  them- 
felves  on  the  under  furface  ot  a  Glalswell  poliih’d  and  cleans’d  ;  their 
fufpenfi  on  therefore  is  wholly  to  be  afcrib’d  to  lome  Mechanical  contri- 
vance  in  their  feet  5  vvhich,  what  it  is,  vve  fhall  in  brief  explain,  by  fhew- 
ing,  that  its  Mechanilm  confilfs  principally  in  tvvo  parts,  that  is,  firft  its 
two  Clavvs,  or  Talions,  and  fecondly,  tvvo  Palms,  Jhittens,  or  Soles. 

The  two  Talions  are  very  large,  in  proportion  to  the  foot,  andhand- 
lomly  fhap’d  in  the  manner  defcrib’d  in  the  Figures,  by  A  B,  and  A  C, 
the  bigger  part  of  them  from  A  to  d  d ,  is  ail  hairy,  or  briiled,  but  to- 
ward  the  top,  at  C  and  B  fmooth,  the  tops  or  points,  vvhich  feeni  very 
fharp  turning  dovvnwards  and  invvards,  are  each  of  them  mov’d  on  a  joint 
at  A,  by  vvhich  the  Fly  is  able  toopen  or  fhutthemat  pleafure,  fo  that 
the  points  B  and  C  being  entered  in  any  pores,  and  the  Fly  endeavouring 
to  lliut  them, the  Clavvs  not  onely  dravv  011e  againft  another.and  fofaften 
cachother,  but  they  dravv  the  vvhole  foot,  G  GA  D  D  forvvard,  fothat 
on  a  foft  footing,  the  tenters  or  points  G  G  G  G,  (whereof  a  Fly  has  about 
ten  in  each  foot,  to  wit,tvvo  in  every  joint)  run  into  the  pores, if  they  find 
any,  or  atleafl:  make  their  way;  and  this  is  fcnfible  to  the  naked  eye,in 
the  feet  ofa  chafer ,  vvhich,  if  he  be  fufler’d  to  creep  over  the  hand,  or 
any  other  part  of  the  Ikin  of  ones  body,  does  make  his  fteps  as  fcnfible  to 
the  touch  as  the  fight. 

But  this  contrivance.as  it  often  fails  the  chafer ,  vvhen  he  vvalks  on  hard 
and  clofebodies,  fovvould  italfoour  Fly,  though  he  be  a  much  leflèr, 
and  nimbler  créature,  and  therefore  Nature  has  furnifh'd  his  foot  vvith 
another  additament  much  more  curious  and  admirable,  and  that  is,  vvith 
a  couple  of  Palms,  Pattens  or  Soles  D  D,  the  ftrudture-of  vvhich  isthis  : 

From  the  bottom  or  under  part  of  the  laft  joint  of  his  foot,  K,  arife 
tvvo  fmall  thin  plated  horny  lùbfhnces,  each  confifting  of  tvvo  fiat  pièces, 
D  D,  vvhich  feem  to  be  flexible,like  the  covers  ofaBook,  about  F  F,  by 
vvhich  means,the  plains  of  the  tvvo  fides  E  E,Wo  not  alvvays  lie  in  the  lame 
plain,  but  may  be  fometimes  fhut  clofer,  and  fo  each  of  them  may  take  a 
little  hold  themfelves  on  a  body;  but  that  isnot  all,for  the  under  fides  of 
thefe  Soles  are  ail  befet  vvith  fmall  brilles,  or  tenters,  likethe.Wire  teeth 
ofaCarduled  for  working  Wool,  the  points  of  ail  vvhich -tend  for- 
vvards,  hence  the  tvvo  Talions  dravving  the  feet  forvvards,  aslbefore 
hinted,  and  thefe  being  applied  to  the  furface  of  the  body  vvith  ail  the 
points  looking  the  contrary  way,  that  is,  forvvards  and  outwards,  ifthere 
beany  irregularity  or  yielding  in  the  furface  of  the  body,  the  Fly  fu- 
fpends  it  felf  very  firmly  and  eafily,without  the  accels  or  need  of  any  fuch 
Spongesfill’d  vvith  an  imaginary  gluten,  as  many  hâve,  for  vvant  of  good 
Glafles,perhaps,  or  a  troublefome  and  diligent  examination,  fuppos'd. 

Now,  that  the  Fly  is  able  to  walk  on  Glals,  proceeds  partly  from  fome 
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ruggednelsof  thefurface:  and  chiefiy  from  a  kind  of  tarnifh,  or  dirty 
fmoaky  fubftance,  which  adhères  to  the  furface  ofthat  veryhard  body  5 
and  though  the  pointed  parts  cannot  penetrate  the  fubftance  ofGlafs.yet 
may  they  find  pores  enough  in  the  tarnifh,  or  at  leaft  make  them. 

This  Strudure  I  fomewhat  the  more  diligently  furvey’d,  becaufê  ï 
eould  not  well  comprehend,  how,  if  there  were  lùch  a  glutinous  matter 
in  thofe  fuppofed  Sponges,  as  moft  (that  hâve  obferv'd  that  Objed  in  a 
Mzcrojcvpe )  hâve  hitherto believ’d,how, 1  fay,  the  Fiy  could  fo  rcadily  un- 
glew  and  loofen  its  feet  :  and,  becaufe  I  hâve  not  lourd  any  other  créa¬ 
ture  to  hâve  a  contrivance  any  ways  like  it$  and  chiefiy,  that  wemight 
not  be  caft  upon  unintelligible  explications  of  the  Phœnomena  of  Nature 
at  leaft  others  then  the  true  ones,  where  our  fenfes  were  ableto  furnifh 
uswithan  intelligible,  rationalland  trueone. 

Somewhat  a  like  contrivance  to  this  of  Flies  fhall  vve  find  in  molt  other 
Animais,  fuch  as  ail  kinds  of  Flies  and  cafe-wing’d  créatures  5  nay,  in  a 
Flea,  an  Animal  abundantly  fmallerthen  this  Fly.  Other  créatures,  as 
Mites,  the  Land-Crab,  &c.  hâve  onely  one  fmall  very  fliarp  Talion 
at  the  end  of  each  of  their  legs,  which  ail  drawing  towards  the  center  or 
middle  oftheirbody,  inablethefe  exceeding  light  bodies  tofufpendand 
faften  thcmfelves  to  almoft  any  lurface. 

Which  how  they  are  able  to  do,  will  not  feem  ftrange,  if  we  confider 
firll,  how  little  body  there  is  in  one  of  thefe  créatures  compar’d  to  their 
luperficies,  or  outfide, their  thicknefs,  perhaps,  oftentimes,not  amounting 
to  the  hundredth  part  of  an  Inch  :  Next,  the  ftrength  and  agility  of  thele 
créatures  compar’d  to  their  bulkibeing,  proportionable  to  their  bulk, 
perhaps.  an  hundred  times  frrongerthen  an  Horfeor  Man.  And  thirdly, 
if  we  confider  that  Nature  does  always  appropriate  the  inlfruments,  fo 
as  they  arethemoft  fit  and  convenient  to  perform  their  offices,  and  the 
mofl:  fimple  and  plain  that  pofîibly  can  be  j  this  vve  may  fee  further  veri- 
fy  d  alfoin  the  foot  of  a  Loufe  which  is  very  much  differing  from  thofe  I 
hâve  been  deferibing,  but  more  convenient  and  neceflàry  for  the  place 
of  its  habitation,  each  of  his  leggs  being  footed  with  a  couple  of  fmall 
claws  which he can  open  orfhutat  pleafure,  fhap’d  almoll  like  the  claws 
of  a  Lobfler  orCrab,but  with  appropriated  contrivances  for  his  peculiar 
ulê,  which  being  tomove  its  body  toand  fro  upon  the  hairs  of  the  créa¬ 
ture  it  inhabits,  Nature  has  furnifh' d  one  of  its  claws  with  joints,  almoft 
like  the  joints  of  a  mans  fingers,  fo  as  thereby  itis  ableto  encompafs  or 
gralp  a  hair  as  firmly  as  a  man  can  a  ftick  or  rope. 

Nor,  is  there  a  lcls  admirable  and  wonderfull  Mechanijht  in  the  foot 
of  a  Spider,  whereby  he  is  able  to  fpin,  weave,  and  climb,  or  run  on  his 
curious  ftranlparent  clew,  of  which  I  (hall  là  y  more  in  the  defeription  of 
that  Animal. 

And  to  conclude,  we  fhall  in  ail  things  find,  that  Nature  does  not 
onely  work  Mechanically,  but  by  fuch  excellent  and  moft  compendi- 
ous,  as  well  as  ftupendious  contrivances,  that  it  were  impoflible  for  ail 
the  reafon  in  the  world  to  find  out  any  contrivance  to  do  the  famé  thing 
that  fhould  hâve  more  convenient  properties.  And  can  any  be  fo  fottifh, 


I?! 


as  to  think  ail  thofe  things  the  productions  of  chance }  Certainly,  ei- 
ther  their  Ratiocination  muft  be  extremely  depraved,or  they  did  never 
attcntively  confider  and  contemplate  thc  Works  of  the  Al-mighty. 


Obferv.  XXXVIII.  Of  thc  Structure  and  motion  of  the  Wings 
(f  Flics. 


"•He  Wings  of  ail  kinds  of  Infeûs,  are,  for  the  mort  part ,  very 
beautifull  Objeds,  and  afford  no  lefs  pleafing  an  Objeét  to  the  mind 
to  (peculate  upon,then  totheeye  tobehold.  This  ofthe  blue  Fly, among 
the  reft,  wants  not  its  peculiar  ornaments  and  contrivances  it  grows 
ont  of  the  7 horax,  or  middle  part  of  the  body  of  a  Fly,  and  is  feated  a 
little  beyond  the  center  of  gravity  in  the  body  tovvards  the  head,  but 
that  Excentricly  is  curioufly  balanc’d  ;firft,  by  the  expanded  ofthe 
wings  which  lies  ail  more  backwards  then  the  root,  by  the  motion  of 
them,whereby  the  center  of  their  vibration  is  much  more  backwards  to- 
wards  the  tail  of  the  Fly  then  the  root  of  the  wing  is.  What  the  vibra- 
tive  motion  ofthe  wings  is,  and  after  what  manner  they  are  moved,  I 
hâve  endeavoured  by  many  trials  to  find  out  :  And  for  the  firft  manner 
oftheir  motion,  I  endeavoured  to  oblërve  feveral  of  thofe  kindoflmall 
ipinning  Flies,  which  will  naturally  fufpendthemfelves,  asit  wene,  pois’d 
and  fteady  in  one  place  of  the  air,  without  rifing  or  falling,  or  moving 
forwards  or  backwards  j  for  by  looking  down  on  thofe,  I  could  by  a  kind 
ot  faint  lhadow,  perceive  the  utmoft  extremes  of  the  vibrative  moti¬ 
on  of  their  wings,  which  fhadow,  whil’ft  they  fo  endeavoured  to  lïtfpend 
themfelves,  was  not  very  long,  but  when  they  endeavour’d  to  fiie  for- 
wardsjit  was  fomewhat  longer  ;  next,I  tried  jt,by  fixing  the  leggs  of  a  Fly 
upon  the  top  ofthe  ftalk  of  a  feather,  with  Glew,  Wax,  &c.  and  then 
making  it  endeavour  to  Aie  away^for  beingtherebyabletoview  it  in 
any  pofture,  I  collefted  that  the  motion  of  the  wing  was  after  this  man¬ 
ner.  1  he  extreme  limits  of  the  vibrations  were  ufually  fomewhat  about 
the  length  ofthe  body  diftant  from  one  another,  oftentimes  fhorter,and 
fometimesalfo  longer  that  theformofi:  limit  was  ufually  a  little  above 
the.back,and  the  hinder  fomwhat  beneaththe  belly5betvveen  which  two 
limits,  if  one  may  ghefsby  thefound,  thewing  feem’d  to  be  mov’d  for- 
vvards  and  backwards  with  an  equal  velocity  :  And  if  one  may  (from  the 
fhadow  or  faint  reprefentation  the  wings  afforded,  and  from  the  conftde- 
ration  of  the  nature  of  the  thing  )  ghels  at  the  pofture  or  manner 
ofthe  wings  moving  betweeen  them,it  feem’d  to  bethis;  Thewing 
being  fuppos'd  placed  in  the  upmoft  limit,  feems  to  beput  fo  that  the 
plain  of  it  lies  almoft  horizontal ,  but  onely  the  forepart  does  dip  a  little, 
or  is  fomewhat  more  depreft^  in  this  pofition  is  the  wing  vibrated 
mov’d  to  the  lower  limit,  being  almoft  arrived  at  the  lower  li 


mit ,  the  hinder  part  of  the  wing  moving  fomewhat  fafter  then  the 

former. 


A/î  I  CROGRAPHlA, 

^md*firftp^„J,he^pOTOfSASp^Sr,^t 

moved  downwards  by  menns  of  rhe  onirkpr  r  u  a8aiIAas ’lf  l!> 

which  terminâtes  e/ges 

ons  or  motions  to  and  fro  between  the  tvvo  f  V  v  ,  *  ' 

very  probable  (fromthe  fonntl 

“nir°"  î°  k>  “  »ak«mi  hu»d«dV  ‘ 
«notlomethoulànds  of  vibrations  in  a  fécond  minute  oftirne  And  if 
we  may  be  allow  d  to  ghefs  by  the  found,  the  wing  of  a  Becï  ycfmore 
fwift,  for  the  tone  îs  mHch  more  acute  and  tint  in  7  j 

ceedsfrom  the  exceeding  fwift  be'uinn  of  thc  ’air  hl  î  ’î  b'  ^°' 
Anditfeems  the  more  likeiy  too,  becaufe  the  wing  ofaBeeis  lefsinprcf* 
portion  to  îts  body,then  the  other  wing  to  the  body  ofa  Fly  foE 
ought  I  know  it  may  be  one  of  the  quickeft  vibrating>iL  eJ  mod 
ons  of  any  ,n  the  World  5  and  though  perhaps  there  may  be  many  FlTes  n 
other  places  that  afford  a  yet  more  lhrill  noife  with  theirwings  yet  tis 
moft  probable  that  the  quickeft  vibrating fionUneous  motion  is  to  be 
found  in  the  wing  of  fome  créature.  Now,  if  we  confider  the  exceedinp 
qtwcknefs  of  thefe  Animal  fpirits  that  muft  caufe  thefe  motions  we  cannof 
chufe  but  admire  the  exceeding  vividnefs  of  the  governing  facultv  or 
Anima  of  the  Infect,  whiohisable  todifpofeand  regulate  kfthe  the  mo¬ 
tive  faculties,  as  to  caufe  every  peculiar  organ,  not  onely  tomove  or  a  et 
foquick,  but  to  doit  alfoforegularly.  y  move  or  a  et 

3nî  COnfiderinG  the  curious  Mtchaniftn  ofthe 
wrngs  I°bfe  Vd  thatunder  the  w.ngs  ofmoftkind  of  Flies,  Bees Se 

them  fmTtb  ^  d  p  pe”du,.ums  or  extended  drops  (as  I  may  fo  en  li 
them  from  their  refembling  motion  and  figure)  for  they  much  refembled 

hÏconZtlv  toL  ft  tranlparent  yifeous  Jiquor  5  and  I  dbfened 
tnem  conltantly  to  move  juft  before  the  wings  ofthe  Fly  began  to  move 

fo  that  at  the  firft  fight  I  could  not  but  ghefs)  that  there  waffome  excel- 
lent  ufey_  as  to  the  régulation  of  the  motion  ofthe  wing,  and  did  phanev 

'““S  be  .fo”eth!ng  like  the  handle  of  a  Cockf  which  by  vibra- 
2”d  fto,might,as  twere  open  and  fhut  the  Cock,and  thereby  give 
a  paffoge  to  the  determmate  influences  into  the Mufcles  ;  afterwards  un 
on  fome  other  trials,!  fuppos’d  that  they  might  be  for  fome  ufc  h  reSl 
thn5  k11^1  rnar)y  reafons  I  fuppofe  thofe  Animais  to  ufe,  andPmc 

nient8mïtWaS  T  T7  )mProrbable=  but  that  they  might  haveconve- 
ment  paüagesunder  the  wmgs  for  the  emitting,  atleaflcofthe  air  if  not 
admitting  as  in  the  gills  of  Fifhes  is  moft  évident  5  or,  perhaps  this  Ven- 
*/««  mmhr  be  ibmewbet  like  rhe  ftaff  to  a  Pum’p,  .IhleÊyE  crS- 

rSrk“lght  kXerr  e  tlhclrL/f,M%w  lungs,  and  not  only  draw  in,  but  force 
ut, the  air  they  live  by  :  but  thefe  were  but  conjectures, and  uponfurther 
cxamination  feem’d  lefs  probable.  P  lurttier 

The  fabnek  ofthe  wmg,as  it  appears  through  a  moderatelv  mapnifv- 

a  quilly 
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a  quilly  or  finny  fubflance,confifting  of  feveral  longdlender  and  varioufly 
bended  quills  or  wires,  fomething  relembling  thc  veins  of  leavesj  thefe 
are,  as  ’t\vere,the  fions  or  quills  which  ftiffen  the  whole  Area ,  and  keep 
the  other  part  diftended,  which  is  a  very  thin  tranfparent  Ikin  or  mem¬ 
brane  varioufly  folded,  and  platted,  but  not  very  regularly,  and  is  be- 
fides  exceeding  thickly  beftuck  with  innumerable  fmall  brilles,  which 
are  onely  perceptible  by  the  bigger  magnifying  Aticrofcope ,  and  not 
with  that  neither,  but  with  a  very  convenient  augmentation  of  fky- 
light  projeâed  on  the  Objeû  with  a  burning  Clafs,  as  I  hâve  elfewhere 
fhew'd,  or  by  looking  through  it  againft  the  light. 

In  fteed  of  thefe  fmall  hairs,  in  feveral  other  Flies,there  are  infinité  of 
fmall  Feathers,  which  cover  boththe  under  and  upper  fides  of  this  thin 
film  as  in  almolf  ail  the  forts  of  Butterflies  and  Moths:  and  thole  fmall  parts 
are  not  onely  (hap’d  very  much  like  the  feathers  ofBirds,  but  likethofe 
variegated  with  ail  the  variety  of  curious  bright  and  vivid  colours  ima¬ 
ginable  5  and  thofe  feathers  are  likewife  fo  admirably  and  delicately 
rang  cl, as  to  compofe  very  fine  fiourifhings  and  ornamental  paintings,like 
Turkje  and  Terfiau  Carpets,but  of  far  more  furpaffing  beauty,  as  is  évident 
enough  to  the  naked  eye,  inthepainted  wings  of  Butterflies,  but  much 
more  through  anordinary  Microfcope. 

Intermingled  likewife  with  thefe  hairs,  may  be  perceived  multitudes 
oflittlepits,orblack  fpots,in  the  exended  membrane,  which  leemto  be 
the  root  of  the  hairs  that  grow  on  the  other  fide  j  thefe  two  bodies  feem 
dilpers’d  over  the  whole  furface  of  the  wing. 

The  hairs  are  belf  perceiv’d,  by  looking  through  it  againlf  the  light, 
or,  by  laying  the  wing  upon  a  verywhite  piece  of  Paper,  in  a  conve¬ 
nient  light,  for  thereby  every  little  hair  moft  manifefily  appears;  a 
Specimen  r  of  which  you  may  obferve  drawn  in  the  fourth  Figure  of 
the  23  .Scheme,  AB,  CD,  EF  whereof  reprefent  fome  parts  of  the 
bones  or  quills  of  the  wing,  eacla  of  which  you  may  perceive  to  be 
cover’d)  over  with  a  multitude  of  fcales,  or  brilles,  the  former  A  B, 
is  the  biggeft  ffem  of  ail  the  wing,  and  may  be  properly  enough  calfd 
the  cut-air,  it  being  that  which  terminâtes  and  fliffenstheformofledge 
of  the  wing  ;  the  fbre-edge  of  this  is  arm’d  with  a  multitude  of  little 
brilles,  or  Tenter-hooks,  in  fome  llanding  regular  and  in  order,  in 
others  not  5  ail  the  points  of  which  are  direûed  from  the  body  to- 
wards  the  tip  of  the  wing’,  nor  is  this  edge  onely  thus  fring’d ,  but 
even  ail  the  whole  edge  of  the  wing  is  cover’d  with  a  fmall  fringe, 
confilling  of  fhort  and  more  llender  brilles. 

Thi*  Subjeft,  had  I  time,  would  afford  excellent  matter  for  the  con¬ 
templation  of  the  nature  of  wings  and  of  flying;  but,  becaufe  I  may, 
perhaps,  get  a  more  convenient  time  to  profecute  that  fpeculation,  and 
recolleft  feveral  Obfervations  that  I  hâve  made  of  that  particular.  I  fball 
at  prefent  proceed  to 
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Obfcrv.  X  X  X  ]  X.  Ofthe  Eyes  and Head of  a  Grey  drone-Fly, 
and  of  feveral  other  créatures. 

Irook  a  large  grey  Drone-Fly ,  that  had  a  large  head,  but  a  fmall  and 
llender  body  in  proportion  to  ir^and  cutting  ofij  jts  head,  I  lixd  it  vvith 
theforepart  or  face  upwards  upon  rhy  Objcft  Plate  (this  1  ma  d  e  choice 
ofrather  then  the  head  ofa  great  blue  Fly.begaüfe  my  enquiry  being  now 
about  the  eyes,!  found  this  Fly  to  hâve,  firft  the  biggeft  clufters  oYeyçs 
in  proportion  to  his  head,  ofany  (mall  kind  of  Fly  that  I  hâve  yet  feen,  it 
being  fomewhat  inclining  towards  the  make  of  the  large  Dragon-Flics. 
Next,  becaule  there  is  a  greater  variety  in  the  knobs  or  balls  of  each 
clufter,thenisofany  ffnall  Fly)  Then  examining  itaccordingtomy  ulîaal 
manner,  by  varying  the  degrtesof  light,  and  altering  its  polttion  to  each 
kinde  of  light,  I  drevv  that  reprefentation  of  it  vvhich  is  delineated  in 
the  24.  Scheme ,  and  found  thefe  things  to  bc  as  plain  and  évident,  as 
notable  and  plealant. 

F rrji3  that  the'greateft  part  ofthe  face,hay,of  the  head,  was  nothing  elle 
but  two  large  and  protubérant  bunches,orpr0;w»e»fparts,A  B  C  D  E  A, the 
furface  of  each  of  which  was  ail  coverd  over,  or  lhapd  into  a  multitude 
offmall  Hemifpheres, placd  in  a  triagonalordev, that  being  the  ciofeft  and 
moft  compaûed,  and  in  that  order,rang’d  over  the  whole  furface  ofthe 
eyein  very  lovely  rows,between  each  of  vvhich,  as  isneceflary,  vvereleft 
long  and  regular  trenches,  the  bottoms  of  every  of  vvhich,  were  perfeftly 
intire  and  not  at  ail  perforated  or  drill’d  through,  which  I  moft  certainly 
was  aflured  of,  by  the  regularly  refieûed  Image  of  certain  Objecfs  which 
I  mov  d  to  and  fro  between  the  head  and  the  light.  And  by  examining 
the  Cornea  or  outward  Ikin,  afterl  had  ftript  it  off  frorn  the  feveral  fub- 
ftanccs  that  lay  within  ir,and  by  looking  both  upon  the  inlide  and  againft 
the  light. 

Next,  that  of  thofe  multitudes  of  Hcmifphcres ,  there  were  obfervable 
two  degrees  of  bignefs,  the  half  ofthem  that  were  lowermoft, and  look’d 
toward  the  ground  or  their  own  leggs,  namely,  CDE,  CDE  being  a 
pretty  deal  fmaller  then  the  other,  namely,  A  B  C  E,  A  B  C  E,  that  look’d 
upvvard,  and  fide-ways,or  foreright,and  backward,  which  variety  I  hâve 
not  found  in  any  other  fmall  Fly. 

l'hirdly ,  that  every  oneof  thefe  Hemifpheres, as  they  feem’d  to  be  pret¬ 
ty  neer  the  true  lhape  of  a  Hemifphcre ,  fo  was  the  lùrface  exceeding 
fmooth  and  regular,  refledfingas  exadt,  regular,  and  perfedf  an  Image  of 
any  Objedt from  the  furface  ofthem,  as  a  fmall  Bail  of  Quick-filver  of 
that  bignels  would  do,  but  nothing  neer  fo  vivid,  the  refledfion  from  thefe 
being  very  languid,muchlike  the  refledtion  from  the  outlide  of  Water, 
Glafs,  Cryftal,  &c.  In  fo  much  that  in  each  of  thefe  Hemifpheres,\  hâve 
been  able  todilcover  aLand-lcape  ofthofe  things  which  lay  beforemy 
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window,  onething  ofvvhich  vvas  a  large  Tree,  whofe  trunk  and  top  ï 
could  plainly  difcover,  as  1  could  alfo  the  parts  of  my  window,  and  my 
hand  and  Angers,  ifl  held  it  between  the  Window  and  the  Objeft;  a 
fmall  draught  of  nineteen  of  which,  as  they  appear'd  in  the  bigger  Mag- 
nifying-glafs  to  rcfleû  the  Image  of  the  tvvo  Windows  of  my  Chamber, 
are  delineatedin  the  third  figure  ofthe  i^.Scheme, 

Feurthly ,  that  thefe  rows  were  fo  difpos'd,  that  there  wasnoquartcr 
vifible  from  his  head  that  there  was  not  Tome  of  thefe  Hamfpheres  direded 
againft  =,  fo  that  a  Fly  may  be  truly  faid  to  hâve  an  eye  every  way,  and  to 
be  really  circumfpett.  And  it  was  further  obfërvable,  that  that  way  where 
the  trunk  of  his  body  did  hinder  hisprofpeft  backward,  thefe  protubé¬ 
rances  were  elevated,  as  it  were,  above  the  plain  of  his  fhouldersand 
back,  fo  that  he  was  ableto  fee  backwardsalfo  over  his  back. 

Fifthly ,  in  living  Flies,  I  hâve  obferv’d,  that  when  any  fmall  mote  or 
duft,which  fiies  up  and  down  the  air,  chances  to  light  upon  any  part  of 
thefe  knobs,  asit  isfure  tofdck  firmly  to  it  and  not  fall,  though  through 
the  Afirrojcopc  it  appears  like  a  large  ftone  or  ftick  (which  one  would  ad¬ 
mire,  efpecially  fince  it  is  no  ways  probable  that  there  is  any  wet  or  gluti- 
nous  matter  upon  thefe  Hemijpheres, but  I  hope  I  (hall  render  the  realon  in 
another  place)  fo  the  Fly  prelëntly  makes  ufe  of  his  two  fore-feet  in  ftead 
of  eye-lids,  with  which ,  as  with  two  Brooms  or  Brufhes,  they  being 
ail  beftuck  with  Brilles,  he  often  fweeps  or  brufhes  off  what  ever  hinders 
the  prolpeft  of  any  of  his  Hemfpheres ,  and  then,  to  frec  his  leggs  from 
that  dirt,he  rubs  them  one  againft  another, the  pointed  Brilles  or  Tenters 
of  which  looking  both  one  way,  the  rubbing  ofthemto  and  fro  one 
againft  another,  does  cleanfe  them  in  the  famé  manner  as  I  hâve  obferv’d 
thofe  thatCard  Wool,  to  cleanfe  their  Cards,  by  placing  their  Cards,  fo 
as  the  teeth  of  both  look  the  famé  way, and  then  rubbing  them  one  againft 
another.  In  the  very  lame  manner  do  they  brulh  and  cleanfe  their  bodies 
and  wings,  as  1  fhall  by  and  by  fhew  ;  other  créatures  hâve  othcr  contri- 
vances  for  the  cleanfing  and  cleering  their  eyes. 

Sixthly ,  that  the  nurnber  of  the  Vearls  or  Hemifpheres  in  the  clulters 
of  this  Fly,  wasneer  14000.  which  I  judged  by  numbering  certain  rows 
of  them  feveral  ways,  and  cafting  up  the  whole  content ,  accounting 
each  clufter  to  contain  about  lëven  thoulànd  Pearls,  three  thoufand 
of  which  were  ofa  cize,  and  confequently  the  rows  not  fo  thick,  and 
the  foure  thoufand  I  accounted  to  be  the  numbc-r  of  the  fmaller  Pearls 
next  the  feet  and  probofck.  Other  Animais  I  obferv  d  to  hâve  y  et  a 
greater  nurnber,  as  the  Dragon-Fly  or  Adderbolt  :  And  others  tohavea 
much  lefs  company,  as  an  Ant ,  8cc.  and  feveral  other  fmall  Flies  and 
Infects. 

Seventhlyyhat  the  order  of  thefe  eies  or  Hemifpheres  was  altogether  curi- 
ous  and  admirable,they  being  plac’d  inallkind  of  Flies, and  aerial  animais, 
in  a  moft  curious  and  regular  ordination  of  triangular  rows,  in  which  or¬ 
der  they  are  rang’d  the  ncereft  together  that  pofiibly  they  can,  and  con¬ 
fequently  leave  the  leaft  pits  or  trenches  between  them.  But  in  shrimps, 
Crarvjijhes ,  Lobjiers ,  and  fuch  kinds  of  Cruflaceous  water  Animais,  I  hâve 
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yet  obferv’d  thcm  rang’d  in  a  quadrangular  order,  the  rows  cutting  each 
other  at  right  àngles, which  as  it  admits  of  a  lefs  number  ofPearls  in  equal 
furfaces;  fo  hâve  thofe  créatures  arecompence  madethem,  by  having 
their  eyes  a  little  movable  in  their  heads,  which  the  other  altogether 
want.  So  infinitely  wife  and  provident  do  we  find  ali  the  Difpenlâtions  in 
Nature,  thatcertainly  Epicuru-. r,  and  his  followers,  muli  very  little  hâve 
confider’d  them,  who  afcrib  d  thofe  things  to  the  production  of chance, 
that  wil.to  a  more  attentive  conlidereqappear  the  produits  of  the  higheft 
Wildom  and  Providence. 

Upon  the  Anatomy  or  Di  lie  et  ion  of  the  Head,  I  obferv’d  thefe  par- 
ticulars  : 

Firft,  that  this  outward  fkin,  like  the  Cornea  of  the  eyes  of  thegreater 
Animal*,  was  both  flexible  and  tranlparent,  and  feem’d,  through  the  Mi- 
crofcope ,  perfectly  to  refemble  the  very  fubftance  ofthe  Cornea  of  a  man  s 
eye  ;  for  having  eut  out  the  clufter,  and  remov'd  the  dark  and  mncom 
ftuffthat  is  fubjacent  to  it,  I  could  fee  it  tranlparent  like  athinpieceof 
fkin,  having  as  manycavities  in  the  infide  of  it,  and  rang’d  in  the  lame 
order  as  it  had protubérances  on  the  outfide,and  this  propriety,I  found  the 
famé  in  ail  the  Animais  that  had  it,  vvhether  Flies  or  Shell-Filh. 

Secondly,  I  found  that  ail  Animais  that  I  hâve  obferv’d  with  thofe  kind 
of  eyes,  hâve  within  this  Cornea ,  a  certain  clcer  liquor  or  juice,  though  in 
a  very  little  quantity,  and, 

I  obferv’d  thirdly,  that  within  that  cleer  liquor,  they  had  a  kind  of 
dark  mucous  lining,  which  was  ail  fpread  round  within  the  cavity  ofthe 
cluller,  and  feem’d  very  neer  adjoining  to  it,  the  colour  of  which,  in 
fome  Flies, was  grey  ;  in  others,  blacfo  in  others  red  3  in  others,of  a  mix’d 
colour  ;  in  others, fpotted  3  and  that  the  whole  clufters,  when  look’d  on 
whil’ft  the  Animal  was  living,  or  but  newly  kill’d,  appear’d  of  the  famé 
colour  that  this  coat  (as  I  may  fo  call  it)  appear’d  of,  when  that  outward 
fkin,  or  Corneapw as  remov’d. 

.  F ourthly,  that  the  reft  of  the  capacity  of  the  clufters  was  in  fome,  as 
Jn  Dragon  Flies,  <&c.  hollow,  or  empty;  in  others  fill’d  with  fome  kind 
of  fubftance  ;  in  blue  Flies, with  a  reddifh  mufculous  fubftance,  with fibres 
tending  from  the  center  or  bottom  outward  s  3  and  divers  other, with  va- 
rious  and  differing  kinds  oflübftances. 

That  this  curious  contrivance  is  the  organ  of  lîght  to  ail  thofe  various 
Crujlaceoui  Animais,  which  are  furnifh’d  with  it,  I  think  we  need  not 
doubt,  if  we  confider  but  the  feveral  congruities  it  haswith  the  eyes  of 
greater  créatures. 

As  firft,  that  it  is  furnifh’d  with  a  Cornea 3 with  a  tranjparent  humour^ and 
with  a  uvea  or  retina ,  that  the  Figure  of  each  of  the  fmall  Hentifpheres  are 
very  Spherical ,  exactly  polifh’d,  and  moft  vivid,  lively  and  plump, when 
the  Animal  is  living,as  in  greater  Animais, and  in  likemanner  dull,flaccid, 
and  irregular,  or  fhrunk,when  the  Animal  is  dead. 

Next,  that  thofe  créatures  that  are  furnifh’d  with  it,  hâve  no 
other  organs  that  hâve  any  refemblance  to  the  known  eyes  of  other 
créatures. 
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Thirdly,that  thofe  which  they  call  the  eyes  ofCrabs.LobfterSjShnmps, 
and  the  like,  and  arereally  fo,  are  Hemijpher'd,  almoft  itWhe  famé  man- 
neras  thefe  of  Flies  are.  And  that  theyreally  are  fo,  I  hâve  very  often 
try’d,  by  cutting  off  thefe  little  movable  knobs,  and  putting  the  créature 
again  into  the  water,  that  it  vvould  fvvim  to  and  fro,  and  move  up  and 
down  as  well  as  before,  but  would  often  hit  it  felf  againft  the  rocks  or 
ftonesô  and  though  I  put  my  hand  juft  before  its  head,  it  would  not  at 
ail  ftart  or  fly  back  till  I  touch’d  it,  whereas  whil’ft  thofe  were  remain- 
ing,  it  would  ftart  back,and  avoid  my  hand  or  a  ftick  at  a  good  diftance 
before  it  touch’d  it.  And  it  in  crujiaceous  Sea-animals,  then  it  feems  very 
probable  alfo,that  thefe  knobs  are  the  eyes  in  crujiaceous Infefts,  which  are 
alfo  of  the  famé  kind,  onely  in  a  higher  and  more  aftive  Elément  ;  this  the 
conformityorcongruity  ofmany  other  parts  common  to  either  of them, 
will  ftrongly  argue, their  crujiaceous  armour,their  number  of  leggs, which 
are  fix,  befide  the  two  great  claws,  which  anfwer  to  the  wings  in  Infefts 
and  in  ail  kind  ofSpiders,  as  alfo  in  many  other  Infefts  that  want  wings, 
we  (hall  find  the  compleat  number  of  them,  and  not  onely  the  number, 
but  the  very  fhape,  figure,  joints,  and  claws  ofLobfters  and  Crabs,  as  is 
évident  in  Scorpions  and  Spiders,  asis  vifible  in  the  fécond  Figure  ofthe 
r.Schemepartà  in  the  little  Mite-worm, which  I  call  a  Land-crab,de(crib'd 
in  the  fécond  Figure  of  the  33.  Scheme, but  in  their  manner  of  génération 
being  oviparous,  &c.  And  it  were  very  worthy  obforvation,  whether 
there  be  not  fome  kinds  of  transformation  and  metamorphofis  in  the  fe- 
veral  dates  of  crujiaceous  water-animals,  as  there  is  in  feveral  forts  of  In¬ 
fefts  for  if  fuch  could  be  met  with,the  progrefs  of  the  variations  would 
be  much  more  confpicuous  in  thofe  larger  Animais,  then  they  can  be  in 
any  kind  of  Infefts  our  colder  Climate  affords. 

Thefe  being  their  eyes,  it  affords  us  a  very  pretty  Spéculation  to  con- 
template  their  manner  of  vifion,  which,  as  it  is  very  differing  from  that  of 
biocular  Animais,  fo  is  it  not  lels  admirable. 

That  each  of  thefe  Pearls  or  Hemijpheres  is  a  perfeû  eye,  I  think  we 
need  not  doubt,  if  we  confider  onely  the  outfide  or  figure  of  any  one  of 
them,  for  they  being  each  of  them  cover’d  with  a  tranfparent  protubé¬ 
rant  Cornea,  and  containing  a  liquorwithin  them,  refembling  the  watry 
or  glaffie  humours  of  the  eye,  muft  neceffarily  refraft  ail  the  parallel 
Raysthatfall  onthemout  ofthe  air,  into  a  point  not  farr  dilfant  within 
them,  where  (in  ail  probability)  the  Retiua  of  the  eye  is  placed,and  that 
opacous,  dark,  and  mucousinward  coat  that  (I  formerly  fhew'd)  I  found 
to  fubtend  the  concave  part  of  the  clufler  is  very  likely  to  be  that  tu- 
vide  or  coat,  it  appearing  through  the  Microfcope  to  be  plac’d  a  little 
morethan  a  Diameter  of  thofe  Pearls  below  or  within  the  tunica  cortiea. 
And  if  fo,  then  is  there  in  ail  probability,  a  little  Pifture  or  Image  of  the 
objefts  without,  painted  or  made  at  the  bottom  of  the  Retiua  againft 
every  one  of  thofe  Pearls,  fo  that  there  are  as  many  impreflions  on  the 
Ret/ua  or  opacous  fkin,  as  there  are  Pearls  or  Hemijpheres  on  the  clufter. 
Butbecaufe  itisimpoifible  for  any  protubérant  furface  whatfoever,  whe- 
ther fphœrial  or  other,  fo  to  refraft  the  Rays  that  corne  from  farr  remote 
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latéral  points  of  any  Objeft  as  to  colleft  them  again,and  unité  them  eâcli 
in  a  dilîinû  point, and  that  onely  thofe  Rays  which  corne  front  fonte  point 
that  lies  in  the  Axis  of  the  Figure  produc’d,  are  fo  accurately  re- 
fra&ed  to  one  and  the  famé  point  again,  and  thàt  the  latéral  Rays,thefur- 
ther  they  are  remov’d,  the  more  imperfeâ  is  their  refrafted  confluence) 
It  follows  therefore,  that  onely  the  Picture  of  thofe  parts  o'f  the  external 
objects  that  lie  in,  or  neer,  the  Axis  of  each  Hebiifphere,  are  difcernably 
painted  or  made  on  the  Retina  of  each  Hennifhere ,  and  that  therefore 
each  of  them  can  diftinftlyfeniate  or  fee  onely  thofe  parts  which  are  very 
neer  perpendicularly  cppos’d  to  it,  or  lie  in  or  neer  its  optick  Axis: 
Now,  tliough  tltere  may  be  by  each  of  thefe  eye-pearls,a  représentation 
to  the  Animal  ofa  whole  Hemtjphere  in  the  famé  manner  as  in  a  man's  eye 
there  is  a  pifture  or  fenfation  in  the  Retira  of  aJl  the  objeéts  lÿing  almoft 
in  an  Hemijphcre  î  yet,  as  in  a  man’s  eye  alfo,  there  are  but  fome  verv 
few  points  which  liyng  in,  or  neer,  the  optick  Axis  are  diftinétly  dif- 
cern’d:  So  there  may  be  multitudes  of  Piétures  made  of  an  Objeéï  in 
the  lèverai  Pearls,  and  yet  but  one,  or  fome  very  few  that  are  diltinét; 
The  reprefentation  of  any  objedt  that  is  made  in  any  other  Pearl,  but  that 
which  is  direétly,or  very  neer  diredtly,oppos’d,being  altogether  confus’d 
and  unableto  produce  a  diftindt  vifion. 

So  that  we  fee,  that  though  it  has  pleas’d  the  All-wife  Creator,  to  in¬ 
due  this  créature  with  fuch  multitudes  of  eyes,  yèt  has  he  not  indued  it 
with  the faculty of  feeing  more  then  another  créature;  for  whereas this 
cannot  move  his  head,at  leaft  can  move  itvery  little,without  moving  his 
whole  body,  biocular  créatures  can  in  an  inftant  (or  the  twinkfing  of  an 
eye,  which,  being  very  quick,  is  vulgarly  ufedin  the  famé  lignification) 
move  their  eyes  fo  as  to  diredt  the  optick  Axis  to  any  point  ;  nor  is  it 
probable,  that  they  are  abletofee  attentively  atone  time  more  then  one 
Phyfical  point;  for  though  there  bea  diftindt  Image  made  in  every  eye, 
yet  ’tis  very  likely,that  the  obferving  faculty  is  only  imploy’d  about  fome 
one  objeâ:  for  which  they  hâve  molf  côncern. 

Now,  as  we  accurately  diftinguifh  the  fite  or  pofition  of  an  Objed 
by  the  motion  of  theMufcles  of  the  eye  requifite  to  put  the  optick  Line 
in  a  diredt  pofition, and  confufedly  by  the  pofition  ofthe  imperfed  Piûure 
of  the  objedt  at  the  bottom  of  the  eye  ;  fo  are  thefe  crujhceous  créatures 
able  to  judge  confnfedly  of  the  pofition  of  objefts  by  the  Pifiure  or  im- 
preffion  made  at  the  bottom  of  the  oppofite  Pearl,  and  diftinâly  by  thé 
removal  of  the  attentive  or  obferving  faculty,  front  one  Pearl  toanother, 
but  what  this  faculty  is4as  it  requires  another  place,  fo  a  much  deeper  fpe- 
culation.  Now,becaufeit  were  impollible,even  with  this  multitude  ofeye- 
balls,to  fee  any  ob  jedt  diltinâ:(for  as  I  hinted  before, onely  thofe  parts  that 
lay  in, or  veryneer,thè optick  Lines  could  be  fojthe  Infinitely  wife  Creator 
has  not  left  the  créature  without  a  power  of  moving  the  head  a  little  in 
Aerial  crujtaceous  animais, and  the  very  eyes  alfo  in  crujlaceous  Sei’-animàls; 
fo  that  by  thefe  meansthey  areinabled  to  diredt  fome  optick  line ob other 
againft  any  object,and  by  that  means  they  hâve  the  vifive  faculty  as  com- 
pleat  as  any  Animal  that  can  move  its  eyes.  -, y.  ;  ri  •  .  ■  : 
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Diftances  of  Ob jefts  alfo,  ’tis  very  likely  they  diftinguifh,  partly  by 
the  confonant  imprefiions  made  in  fome  two  convenient  Pearls,  one  in 
each  clufter;  for,  according  as  thofc  congruous  impreffions  affeft,  two 
Pearls  neerer  approach  d  to  each  other,  the  neerer  is  the  Objeft,  and 
the  farther  they  are  diftant,  the  more  diftant  is  the  Objeft  :  partly  alfo 
by  the  alteration  of  each  Pearl,  requifite  to  make  the  Senfation  or  Pifture 
perfeft  j  for  ’tis  impofitble  that  the  Piftures  of  two  Objefts,  varioufly 
diftant,  can  be  perfeftly  painted,  or  made  on  the  famé  Retint  or  bottom 
of  the  eye  not  altered,  as  will  be  very  évident  to  any  one  that  ihall  atten- 
tively  confider  the  nature  of  refraftion.  Now,  whether  this  alteration 
may  be  in  the  Figure  of  the  Cornet,  in  the  motion  of  accefs  or  recefs  ofthe 
Retint  towardsthe  Cornet,  or  in  the  alteration  of  a  cruftaline  humour,  if 
fûch  there  be,  I  prétend  not  to  détermine  5  though  I  think  we  need  not 
doubt,  but  that  there  may  be  as  much  curiofity  ot  contrivance  and  ftru- 
fture  in  every  one  of  thefe  Pearls,  as  in  the  eye  of  a  Whale  or  Eléphant, 
and  thejalmighty's  Fiat  could  as  eaftly  caufe  the  exiltence  of  the  one  as 
the  other  5  and  as  one  day  and  a  thoufand  y ears  are  the  lame  with  him,fo 
may  one  eye  and  ten  thoufand. 

This  we  may  be  fure  of,  that  the  filaments  or  fenfative  parts  ofthe 
Retint  muft  be  moft  exceedingly  curious  and  minute,  (înce  the  whole 
Pifture  it  felf  is  fuch  what  muft  needs  the  component  parts  be  of  that 
Retint  which  diftinguifhes  the  part  of  an  objeft’ s  Pifture  that  muft  be 
many  millions  of  millions  lefs  then  that  in  a  man’s  eye  ?  And  how  exceed- 
ing  curious  and  fubtile  muft  the  component  parts  of  the  medium  that 
conveys  light  be,whenwe  find  the  infiniment  made  forits  réception  or 
refraftion  to  be  fo  exceedingly  fmall  >  we  may,I  think,  from  this  fpecula- 
tion  be  fufficiently  difeouraged  from  hoping  to  difeover  by  any  optick  or 
other  inftrument  the  determinate  bulk  of  the  parts  of  the  medium  that 
conveys  the  pulfe  of  light,  fince  we  find  that  there  is  not  lefs  accurate- 
nefs  fhewn  in  the  Figure/  and  polifh  of  thofe  exceedingly  minute  lenti- 
cular  furfaces,  then  in  thofe  more  large  and  conlpicuous  furfacesof  our 
own  eyes.  And  yet  can  I  not  doubt,  but  that  there  is  a  determinate  bulk 
of  thofe  parts,  fince  I  find  them  unable  to  enter  between  the  parts  of 
Mercury,  which  being  in  motion,  muft  neceflàrily  hâve  pores,  as  I  fhall 
ellêwheré  fhew,  and  here  pafs  by,  as  being  a  digreflion. 

As  concerning  the  horns  F  F,  the  feelers  or  fmellers,  G  G,  the  Pro- 
bafeit  HH,  and  I,  the  hairs  and  brilles,  K  K,  I  fhall  indeavour  to  de- 
feribe  in  the  42.  Obfervation. 

•ucp?b  &  ;  > ,i  eti:  r.'.- ■  .1.;.  f/iuo 


Obferv.  XL.  Of  the  Teeth  of  a  Snail. 

if.  .  h  Lu  '  lit  tiuwûm';  >  l..< 

IHavelittle  more  to  add  ofthe  Teeth  of  a  Snail,  befides  the  Pifture 
of  it,  which  is  reprefented  in  the  firft  Figure  of  the  2  5.  Scheme,  fave 
that  hisbended  body,  A  B  C  D  E  F,  which  feem’d  fafhioned  very  much 
like  a  row  of  fmall  teeth,  orderly  plac’d  in  the  Gums,  and  looks  as  if  ic 
:  1  -  were 


were  divided  into  fevcral  lmaller  and  greatfer  bJack  teeth,  was  notnine 
butone  fmall  bended  hard  bone, which  wasplac’d  intheupper  jaw  ofthe 
mouth  ofa  Houfe-Snail,  with  which  I  obferv’d  this  very  Snail  to  feed  on 
the  leaves  of  a  Rofe-tree,  and  to  bite  out  pretty  large  and  half  round 
bits,  not  unlike  the  Figure  of  a  (  C  )  nor  very  much  ditfering  from  it  in 
bignefs,  the  upper  part  A  B  C  D  of  this  bone,  I  found  to  be  much  whiter, 
and  to  grow  out  of  the  upper  chapofthe  Snail.G  G  G, and  not  to  beany 
thing  neer  fo  much  creas’d  as  the  lower  and  blacker  part  of  it  H  1 1 H  K  K  H 
which  was  exaétly  Ihap'd  like  teeth,  the  bone  growing  thinner,  or  taper- 
ing  to  an  edge  towards  K  K  K.  It  feem'd  to  hâve  nine  teeth,  or  prominent 
parts  IK,  I  K,  IF,  &c.  which  were  join’d  together  by  the  thinner  inter- 
pos’d  parts  of  the  bone.  The  Animal  to  which  thelë  teeth  belong,  is  a 
very  anomalour  créature,  and  feemsofakind  quite  diftindt  from  any 
other  terreftrial  Animal  or  Infe<ft,the  Anatomy  whereof  exceedingly  diF 
fering  from  what  has  been  hitherto  given  ofitl  fhould  bave  infertcd,but 
that  it  will  be  more  proper  in  another  place.  I  hâve  never  met  with  any 
kind  of  Animal  whofe  teeth  are  ail  join’d  in  one,  lave  onely  that  I  lately 
obferv’d,  that  ail  the  teeth  of  a  Rhinocerot,  which  grow  on  either  fide 
of  its  mouth,  are  join’d  into  one  large  bone,  the  weightof  one  of  which 
I’found  to  be  neer  eleven  pound  Haverchtpois.  So  that  it  feems  one  of 
the  biggeft  fort  of  terreftrial  Animais,  as  well  as  one  of  the  fmalleft, 
has  his  teeth  thus  Ihap’d. 


Obferv.  X  LI.  Of  the  Eggs  ofSilk-worms^Tzt/  other  Infeiïs. 

THe  Eggs  of  Silk-worms(one  of  which  I  hâve  defcrib’d  in  the  fécond 
Figure  of  25.  Scheme )  afford  a  pretty  Object  for  a  Microfcope  that 
magnifies  very  much,  efpecially  if  it  be  bright  weather,  and  the  light  of  a 
window  be  caft  or  colledted  on  it  by  a  deep  Convex-glafî^  or  Water-ball. 
For  then  the  whole  furface  ofthe  Shell  may  be  perceiv’d  ail  cover’d  over 
with  exceeding  fmall  pits  or  cavities  with  interpofed  edges,  almoft  in  the 
manner  of  the  furface  of  a  Poppy-feed,but  that  thefe  holes  are  not  an  hun- 
dredth  part  fcarceoftheir  bignefs 5  the  Shell, when  the  youngones  were 
hatch’d  (which  I  found  an  eafie  thing  to  do,  if  the  Eggs  were  kept  in  a 
warm  place)  appear’d  no  thicker  in  proportion  to  its  bulk,then  that  of 
an  Hen  s  or  Goos’s  Egg  is  to  its  bulk,and  ail  the  Shell  appear’d  very  white 
(which  leem  d  to  proceed  from  its  tranfparency)  whence  ail  tholè  pit- 
tings  did  almoft  vanifh,  lo  that  they  could  not,  without  much  difficulty, 
bedifcern  d,  the  infide  ofthe  Shell  feem’d  to  be  lin'd  alfo  with  akindof 
thin  film, not  unlike  (keeping  the  proportion  to  its  Shell)that  with  which 
the  fhell  of  an  Hen-egg  is  lin’d  5  and  the  fhell  it  felf  feem’d  like  common 
Egg-ftiells,  very  brittie,  and  crack’d.  In  divers  other  of  thefe  Eggs  I 
could  plainly  enough,  through  the  Ihell,  perceive  the  fmall  Infect  lie 
coyled  round  the  edges  ofthe  Ihell.  The  Ihape  of  the  Egg  it  felf,  the 
Figure  pretty  well  reprefentsfthough  by  default  of  the  Graver  it  does 

not. 
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not  appear  fo  rounded,  and  lying  above  the  Paper,  as  it  were,as  it  ought 
to  do)  that  is,  it  was  for  the  mort  part  pretty  oval  end-ways,  fomewhat 
like  an  Egg,but  the  other  way  it  was  a  little  flatted  on  two  oppofite  fides. 
Divers  of  thefe  Eggs,  as  is  cotnmon  to  moft  others,  I  found  to  be  bar- 
ren,  or  addle,  for  they  never  afforded  any  young  ones.  And  thofe  I 
ufually  found  much  whiter  then  the  other  that  were  prolifick.  The 
Eggs  of  other  kinds  of  Oviparous  Infefts  ï  hâve  found  to  be  perfeâly 
round  every  way, like  fo  many  Globules,of  this  fort  I  hâve  obferv’d  fom@ 
forts  of  Spiders  Eggs  ;  and  chancing  the  laft  Summer  to  inclofe  a  very 
large  andcurioufly  painted  Butterfly  in  a  Box,  intending  to  examine  its 
gaùdery  with  my  Mcrofcope ,  I  found  within  a  day  or  two  after  I  inclos'd 
her,  almoft  ail  the  inr.er  furface  of  the  Box  cover d  over  with  an  infinité 
of  exaftly  round  Eggs,  which  were  Ituck  very  fait  to  the  fides  of  it,  and 
in  fo  exaftly  regular  and  clofe  an  order,  that  made  me  call  to  mindmy 
Hjpothefis ,  which  1  had  formerly  thought  on  for  the  making  out  of  ail  the 
regular  Figures  of  Sait,  which  I  hâve  elfewhere  hinted  ;  for  here  I  found 
alfof  them  rang’d  into  a  moft  exadt  triagond  order,  much  after  the  man- 
ner  as  the  Hewijpheres  are  place  on  the  eye  of  a  Fly  5  ail  which  Eggs  I 
found  after  a  little  time  to  be  hatch’d,  and  out  of  them  to  corne  a  multi¬ 
tude  offmall  Worms,  very  much  refembling  young  Silk-worms,  leaving 
ail  their  thin  hollow  lhells  behind  them,  fticking  on  the  Box  in  their  tri¬ 
agond  pofture  5  thefe  I  found  with  the  Microfcepe  to  hâve  much  fuch  a 
fubftance  as  the  Silk-worms  Eggs,  but  could  not  perceive  them  pitted. 
And  indeed,  there  is  as  great  a  variety  in  the  lhape  of  the  Eggs  of  Ovi¬ 
parous  Infeûs  as  among  thofe  of  Birds. 

Of  thefe  Eggs,  a  large  and  luffy  Fly  will  at  one  time  lay  neer  four  or 
five  hundred,  fo  that  the  increafe  of  thefe  kind  of  Infodis  muft  needs  be 
very  prodigious,  were  they  not  prey’d  on  by  multitudes  ofBirds,  and  de- 
ftroy’d  by  Froids  and  Rains  ;  and  hence  ’tis  thofe  hotter  Climates  between 
the  Iropickj  are  infefted  with  fuch  multitudes  of  Locufls,  and  fuch  other 
Vermine. 


Obferv.  X  L 1 1.  Of  a  blue  Fly. 

THiskind  of  Fly,whereofa  Microfcopicd  Picture  is  delineated  in  the 
firft  Figure  of  the  2 é.Scheme,  isa  very  beautifull  créature,  and  has 
many  thiags  about  it  very  notable  5  divers  of  which  I  hâve  already  partly 
defcrib’d,  namely,  the  feet,  wings,  eyes,  and  head,  in  the  preceding 
Obfervations. 

And  though  the  head  before  defcrib'd  be  that  of  a  grey  Drone-Fly, 
yet  for  the  main  it  is  very  agreeable  to  this.  The  things  wherein  they 
differ  moft,  will  be  eafily  enough  found  by  the  following  particulars  : 

Firft,  the  clufters  of  eyes  of  this  Fly,  are  very  much  fmaller  then  thofe 
of  the  Dron-Fly ,  in  proportion  to  the  head- 
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Ând'next,  alfthe  eyes  of  each  clufter  feem’d  much  of  the  famé  bignels 
one  with  another,  not  differing  as  the  other,  but  rang’d  in  the  famé  tri- 
agonal  order. 

Thirdly,  between  thefe  two  clufters,  there  was  a  fcaly  prominent 
front  B,  which  was  arm’d  and  adorn’d  with  large  tapering  fharp  black 
brilles,  which  growing  out  in  rows  on  either  fide,  were  fo  bent  toward 
each  other  neer  the  top,  as  to  make  a  kind  of  arched  arbour  of  Brides, 
which  almoft  cover'd  the  former  front. 

Fourthly,  at  the  end  of  this  Arch,  about  the  middle  of  the  face,  on  a 
prominent  part  C,  grew  two  fmall  oblong  bodies,  D  D,  which  through 
a  Microfcope  look’d  not  unlike  the  Pendants  in  Li  1  lies,  thefe  feem’d  to  be 
jointed  on  to  two  fmall  parts  at  C,  each  of  which  feem’d  again  jointed 
into  the  front. 

Fifthly,  out  of  the  upper  part  and  outfides  of  thefo  horns  (as  I  may 
call  them,  front  the  Figure  they  are  ofj  in  the  24.  Scheme,  where  they 
are  marked  with  F  F)  there  grows  a  fingle  feather,  or  brulhy  Brille,  E  E, 
fomewhat  of  the  famé  kind  with  the  tufts  of  a  Gnat,  which  1  hâve  bcfore 
defcribed. 

What  the  ule  of  thefe  kind  ofhorned  and  tufted  bodies  fhould  be,  I 
cannot  well  imagine, unlefs  they  ferve  for  fmelling  or  hearing,though  how 
they  are  adapted  for  either,  it  feems  very  difficult  to  defcribe  they  are 
in  almoft  every  feveral  kind  of  Flies  oflo  various  a  fhape;  though  certain- 
ly  they  are  fome  very  ellèntial  part  of  the  head,  and  hâve  fome  very 
notable  office  alîign’d  them  by  Nature,  fincein  ail  Infodis  they  are  to  be 
found  in  one  or  other  form. 

Sixthly,  at  the  under  part  of  the  face  F  F,  were  feveral  of  the  former 
fort  ofbended  Brilles;  and  below  ail,  the  mouth,  out  of  the  middle  of 
which,  grew  the probofck  G  H  I,  which, by  meansof  feveral  joints, where- 
of  it  feem'd  to  confift,  the  Fly  was  able  to  move  to  and  fro,  and  thruft  it 
in  and  out  as  it  pleas’d  ;  the  end  of  this  hollow  body  (which  was  ail  over 
cover’d  with  fmall  Ihort  hairs  or  brilles)  was,  as’twere,  bentat  FI,  and 
the  outer  or  formoft  fide  of  the  bended  part  H I,  Ait,  as  it  were,  into 
two  draps,  H I,  H I,  ail  the  outfide  of  which  where  cover’d  with  hairs, 
and  pretty  large  brilles;  thefo  he  could,  liké  two  chaps,  very  readily 
open  and  Haut,  and  when  he  feem’d  to  fuck  any  thing  from  the  furface  of 
a  body,hewould  Ipread  abroad  thofe  chaps,  and  apply  the  hollow  part 
of  them  very  clofo  to  it. 

From  either  fide  of  the  Trobofcis ,  within  the  mouth,  grew  two  other 
Imall  horns,  or  fingers,  K  K,  which  were  hairy,  but  fmall  in  this  Figure  ; 
but  of  another  Ihape,  andbiggerin  proportion,  in  the  24.  Scheme^  where 
they  are  marked  with  G  G,  which  two  indeed  foem’d  a  kind  of  fmellers, 
but  whether  fo  or  not,  I  cannot  pofitively  détermine. 

The  Thorax  or  middle  part  of  this  Fly,  was  cas’d,  both  above  and  be- 
neath,  with  a  very  firm  cruft  of  armour,  the  upper  part  more  round,  and 
covered  over  with  long  conical  brilles, ail  whole  ends  pointed  backwards; 
out  of  the  hinder  and  under  part  of  this  grew  out  in  a  clufter  fixleggs, 
three  of  which  are  apparent  in  the  Figure, the  other  three  were  hid  by  the 

body 


Ï83 


Micrograhpia. 

body  plac’d  in  that  poflure.  The  leggs  were  ail  much  of  the  lame  make 
being  ail  ofthem  cover’d  vvith  a  ftrong  hairy  fcale  or  £hel,juft  like  the  legs 
of  a  Crabb  or  Lobfter,and  the  contrivance  of  the  joints  feem’d  much  the 
famé  j  each  legg  feem’d  made  up  of  eight  parts,  i,  a,  3, 4,  5. 6, 7,  8,  to 
the  eighth  or  lad  of  which,  grew  the  foies  and  claws,  defcribed  before 
in  the  38.  Obfervation. 

Out  of  the  upper  part  of  this  trunck  grew  the  two  wings,  which  I  men- 
tion'd  in  the  38.  Obfervation ,  confifting  of  a  film,  extended  on  certain 
fmall  ftiff  wires  or  bones  :  thefe  in  a  blue  Fly,  were  much  longer  then 
the  body,  but  in  other  kind  of  Flies  they  are  of  very  differing  propor¬ 
tions  to  the  body.  Thefe  films,in  many  Flies, were  fo  thin,that,li ke  feveral 
other  plated  bodies  (mention’d  in  the  ninth  Obfervation )  they  afforded 
ail  varietiesoffantaflicalor  tranfient  colours  (the  reafon  of  which  I  hâve 
here  endeavoured  to  explain)  they  feem’d'to  receive  their  nourilhment 
ffom  the  ftalks  or  wires,  which  feem  d  to  be  hollow,  and  neer  the  upper 
part  of  the  wing  L  L  feveral  of  them  feem’d  jointed,  the  fiiape  of  which 
will  fùflîciently  appear  by  the  black  fines  in  the  fécond  Figure  of  the 
2  6.  Scheme,  which  is  a  délinéation  of  one  of  thofe  wings  expanded  di- 
reftly  to  the  eyes. 

_  Ail  the  hinder  part  of  its  body  is  cover’d  with  a  mofl  curious  blue  flii- 
ning  armour,Iooking  exaftly  like  a  polifh’d  piece  of  fleel  brought  to  that 
blue  colour  by  annealing,  ail  which  armour  is  very  thickbefluck  with 
abundancc  of  tapering  brilles,  fuch  as  grow  on  its  back,  as  is  vifible 
enough  by  the  Figure. 

Nor  wastheinfide  of  this  créature  lefs  beautifull  then  itsoutfide,  for 
cutting  off  a  part  of  the  belly,  and  then  vievving  it,  to  fee  if  I  could  difl 
cover  any  Veflèls,  fuchasaretobe  found  in  a  greater  Animais,  and  even 
in  Snails  exceeding  manifeflly,I  found, much  beyond  my  expeècation.that 
there  were  abundance  of  branchingsofMilk-white  veflèls, no  lefs  curious 
then  the  branchings  of  veins  and  arteries  in  bigger  terreflrial  Animais, in 
one  of  which, I  found  two  notable  branches,  joining  their  two  main  ftocks, 
as  it  were,  into  one  common  duUtt. 1 $  now,  to  what  veins  or  arteries  thefe 
Veflèlls  were  analogue ,  whether  to  the  vena  porta,  or  the  meferauk,  vif 
yê^orthelike,  orindeed,  whether  they  were  veins  and  arteries,  or  vajfà 
laSea,  properly  (b  callcd,  I  am  not  hitherto  able  to  détermine,  having 
not  yet  made  fufficient  enquiry  ;  but  in  ail  particulars,  there  feems  not  to 
be  any  thing  lefs  of  curious  contrivance  in  thefe  Infeâs,  then  in  thofè 
larger  terreflrial  Animais,  for  I  had  never  feen  any  more  curious  branch¬ 
ings  of  Veflèlls,  then  thofe  I  obferv’d  in  two  orthree  of  thefe  Flies  thus 
opened. 

It  is  a  créature  aftive  and  nimble,  lb  as  there  are  very  few  créatures 
like  it,  whether  bigger  or  fmaller,  in  fo  much,  that  it  will  feape  and 
avoid  a  fmall  body,  though  coming  on  it  exceeding  fwiftly,  and  ifit  fees 
any  thing  approachingit,  which  it  fears,  it  prefently  fquats  down,  as  it 
were, that  it  may  be  the  more  ready  for  its  rife. 

Nor  is  it  lefs  hardy  in  the  Winter,  then  aftive  in  the  Summer,  induring 
alltheFrofts,  and  furviving  till  the  next  Summer,  notwithftanding  the 

bit  ter 


Micrographia. 


bitter  cold  of  ourClimate;  nay,  this  créature  will  indure  to  be  frozen, 
and  yet  not  be  deftroy’d,for  i  hâve  taken  one  of  them  out  of  the  Snow 
whereon  it  has  been  i'rozen  almoft  white,  with  tfie  Ice  about  it,  and  yet 
by  thawing  it  gently  by  the  warmth  of  a  Ère,  it  has  quickly  reviv’d  and 
flown  about. 

This  kind  of  Fly  feems  by  the  fteams  or  tarte  of  fermenting  and 
putrifying  méat  (vvhich  it  oftcn  kilîèsjas’twere,  with  its probofcis  as  ît  trips 
over  it)  to  be  ftimulated  or  excited  to  ejedt  its  Eggs  or  Seed  on  it,  per- 
haps,  from  the  famé  reafon  as  Dogs,Cats,and  many  other  brute  créatures 
are  excited  to  their  particular  lufts,  by  the  fmellof  their  females,  wherj 
by  Nature  prepared  for  génération  the  males  feeming  by  thofe  kind 
of  fmells,  or  other  incitations,  to  be  as  much  ncccflitated  thereto,  as 
Aqua  Regis  ftrongly  impregnated  with  a  lolution  of  Gold,is  forced  to  pre- 
cipitate  it  by  the  affufion  of  ipirit  of  "Urine ,  or  a  fblution  of  Sait  of 
Tartar. 

One  of  thefe  put  in  fpirit  of  Wme:  was  very  quickly  feemingly  kill’d, 
and  both  its  eys  and  mouth  began  to  look  very  red,  but  upon  the  taking 
of  it  out,  and  fufferingir  to  lie  three  or  four  hours,  and  heating  it  with 
the  Sun  beamscaft  througha  Burning-glafs,  it  again  reviv’d,  feeming,  as 
it  werc,  to  hâve  been  ail  the  intermediate  time,  but  dead  drunk,  andaf- 
ter  certain  hours  to  grow  frefh  again  and  fober. 


Obferv.  X  L  II  I.  Of  the  Water-Infèft  or  GnaC 


Hislittle  créature,  defcribed  in  the  firft  F/ip/reofthe  i-j.Schcme , 


I  wasafmall  fcaled  or  crurted  Animal,  which  Ihave  often  oblerv’d- 
to  be  generated  in  Rain-water  5 1  hâve  alfo  obferv’d  it  both  in  Pond  and 
River-water.  It  is  fuppos’d  by  fome,  to  deduce  its  firft  original  from  the 
putrifaftion  ofRain-water,  in  which, if  it  hâve  rtood  any  time  open  to  the 
air,  you  fliall  fcldom  mils, ail  the  Summer  long,  of  ftore  of  them  frilking 
too  and  fro. 

'Tisa  créature,  wholly  difieringin  fltape  from  any  I  e ver  oblerv’d  ;nor 
is  its  motion  lelsftrange  :  It  has  a  very  large  head,  in  proportion  to  its 
body,  allcovered  with  a  fhell,  like  other  teflaceens  Animais,  butitdifi- 
fers  in  this,  that  ithas,  up  and  down  feveral  parts  of  it,  feveral  tufts  of 
hairs,  or  brilles,  plac’d  in  the  order  exprefs’d  in  the  Figure  $  It  has  tvvo 
hornSjWhichfeem’d  almoft  like  the  horns  of  an  Oxe,inverted,and,  as  neer 
as  I  could  ghefs,were  hollow,with  tufts  of  brilles, likewife  at  the  top;thefe 
horns  they  could  move  eafily  this  or  that  way,and  might,  perchance,  be 
their  noftriîs.  It  has  a  pretty  large  mouth,  which  lèem’d  contriv’d  mucli 
like  tholê  otCrabs  and  Lobfters,by  which,  I  hâve  often  obférv’d  them  to 
feed  on  water,  or  fome  imperceptible  nutritive  fubftancein  it. 

_  I  could  perceive,  through  the  tranfparent  üiell,while  the  Animal  fur- 
viv’d,  feveral  motions  in  the  head,  thorax,  and  belly,  very  diltinctly, 
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of  differing  kinds  which  I  may,perhaps,  elfewhere  endeavour  moreac- 
curately  to  examine,  and  to  fhew  of  how  greac  benefit  the  ufeofa  Mi¬ 
croscope  maybe  for  thedifcovery  ofNature’scourfein  the  operations  per- 
form'd  in  Animal  bodies,  by  which  we  hâve  the  opportunity  of  obferving 
her  through  thefe  délicate  and  pellucid  téguments  of  the  bodies  of  Infe&î 
adting  according  to  her  ulual  courfe  and  vvay,  undifturbcd,  whereas, 
when  we  endeavour  to  pry  intoher  fecrets  by  breakingopen  the  doors 
npon  her,  and  difleffing  and  mangling  créatures  whil'ft  there  is  life  yet 
vvithin  them,  we  find  her  indeed  at  work,  but  put  into  fuch  diforder  by 
the  violence  offer’d,  as  it  may  eafily  be  imagin’djiovv  differing  a  thing  we 
(hould  find, if  wecould,as  we  canwitha  Microfeepe, in  thefe  finaller  créa¬ 
tures,  quietly  peep  in  at  the  Windows,  without  frighting  her  out  ot  her 
ufual  byas. 

The  form  of  the  whole  créature,  as  it  appear  d  in  the  Jl/icrofcope ,  may, 
without  troubling  you  with  more  defcriptions,  be  plainly  enough  per- 
ceiv'dbyth eScheme,  the  hinder  part  orbelly  confifting  of  eight  feveral 
jointed  parts,  namely,  ABCDEFCH,  of  the  firft  Figure ,  from  the 
midft  of  each  of  which ,on  either  lide.illùed  out  three  or  four  fmall  brilles 
or  hairs,  1,1,1, 1,1,  thetail  was  divided  into  tvvo  parts  of  very  differing 
make ,  one  of  them,  namely,  K,  ha  ving  many  tufts  ol  hair  or  brilles,  which 
leem’d  to  lervc  both  for  the  finns  and  tail,  for  the  Oars  and  Ruder  of  this 
little  créature,  wherewith  it  was  able,  by  trilking  and  bending  its  body 
nimbly  to  andfro,to  move  himfelf  any  whither.and  to  lkull  and  fteer  him- 
felfas  he  pleas’dvthe  other  part,  L,  feem’d  to  be,as  twere,the  ninth  divili- 
on  ofhis  bclly,and  had  many  fingle  brilles  on  either  fide.  From  the  end  V", 
of  which,  through  the  whole  belly,  there  was  a  kind  ol  Gut  ot  adarker 
colour,  M  M  MJ  wherein,  by  certain  Perijialticl^mot ions  there  was  a  kind 
ofblack  fubftance  mov’d  upwards  and  downwards  through  it  from  the 
•orbicular  partofit,  N, (which  feem'd  the  Fentrirle, or  ftomach)to  thetail 
V,and  fo  back  again,  which perijia/ticl {_  motion  I  hâve  obferv  d  allô  in  a 
Loufe,  a  Gnat,  and  feveral  other  kinds  of  tranfparent  body  d  Flies.  The 
1  borax  or  chef!  of  this  créature  O  O  O  O,  was  thick  and  fhort,  and  pret- 
ty  tranfparent,  for  through  it  I  could  fee  the  vvhiteheart  (which  is  the 
colour  alfo  of  the  bloud  in  thefe,  and  moft  other  Infefts)  to  beat,  and 
feveral  other  kind  of  motions.  It  was  belfuck  and  adorn  d  up  and  down 
with  feveral  tufts  of  brilles,  lùch  as  are  pointed  out  by  P,  P,  P,  P,  the 
head  (T_was  likewife  belfuck  with  feveral  ofthofe  tufts,  SSSy  it  was 
broad  and  fhort,  had  tvvo  black  eyes,  T  T,  which  I  could  not  perceive  at 
ail  pearl’d,  as  they  afterwàrds  appear’d,  and  tvvo  Imall  horns,  R  R,  luch 
as  Iformerly  defcrib’d. 

Both  its  motion  and  relf  is  very  lfrange,  and  plealant,  and  differing 
from  thofe  of  moft  other  créatures  I  hâve  oblerv'd  y  for,  where  it  ceafes 
from  moving  its  body,  the  tail  of  it  leeming  much  lighter  then  the  reft 
of  its  body, and  a  little  lighter  then  the  vvater  it  fwims  in,  prefently  boys 
it  up  to  the  top  of  the  water,  where  it  hangs  fufpended  with  the  head  al- 
ways  downward  ;  and  like  our  Antipodes ,  if  they  do  by  a  frilk  get  be- 
low  that  luperficies,  they  prefently  afeend  again unto  it,  it  they  ceafe 

moving. 
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S  % 1,  1  -ey  ?a?’raS-,tW^  Ünder  that  %«'fïcies  with  their 
!  5  the  hangingof  thefe  m  this  pofture,  put  tue  in  mind  of  a  Cer- 

rWZ  1  haV^  fefnrT  Lo?.do?’  that  was  brought  out  of  America 

I  ?  T  V?Z  ^  fufpend  “  fdf  by the  tad>  ™h  the  head  dovvn- 
wards,and  was  laid  to ileep  in  that  pofture,  With  her  young ones in  her 

falfe  belly,  which is  a  Purfe,  provtded  by  Nature  for  the  production 
nutrition,  and  preforvat.on  of  her  young  ones,  winch  iS  defcribed  by  rd 
tnthe  24. Chapter of  the fîfthBookof  his  NdturalHiftory  oÏBrÆ  ^  J 
The  motion  of  it  was  with  the  tail  forwards,drawing  jts  felf  backwards 
by  the  fniktng  to  and  fro  of  that  tuft  which  grew  out  ofone  of  the 
ftumps  of  its  tail.  It  had  another  motion, which  was  more  futable  to  that 
ofo  her  créatures,  and  that , s,  with  the  head  forward  ;  for  by  the  moving 
ofhischapsfifl  may  fo  cal]  the  parts  of  his  mouth)  it  was  abletomcvf 
it  felf  downwards  very  gently  towards  the  bottom,  and  did,as  twere  eat 
up  its  way  through  the  water.  ’ 

But  that  which  was  nioft  obfervable  in  this  créature,  was,  its  Meta- 
morphofîs  or  chahge;for  having  kept  feveral  of  thefe  Animais  in  a  Glafs  of 
Rain-water,in  which  they  were  produc  d,  Ifound,after  about  a  fortnight 
or  hrec^eeks  ^P*ng5  that  feveral  of  them  tiew  away  in  Gnats,leavL 
their  hufks  behind  them  in  the  water  floating  under  the  forface  the 
place  where  thefe  Animais  were  wontro  refîde,  whil’ft  they  were  in- 
habitantsof  the  water  :  this  made  me  more  diligently  towatch  them  to 
aftef  IC°obf  r  ’d  ‘^rueof  their transformation  5  and  not  long 

whol’lvVifi  i  „d/€VCral  of,them  to  be  changed  into  an  unufual  ftape 
,  !  }  dlffer,n£  [r.om  that  jb/y  wcre  ofbefore,  their  head  and  body  bd 

ing  grown  much  bigger  and  deeper,  but  not  broader,  and  their  belly  er 
hmder  part  (ma  lier,  and  coyl’d ,  about  this  great  body  much  of  the  fafob 

tprü  ji  by  the  Pnck  d  llne  In  the  fécond  Figure  of  the  2  7.  Scheme 
the  head  and  hornsnow  fwam  uppermoft,  and  the  whole  bulk  of  the  bo- 

fy  d  dnr  gr0Wn  rauch  hghter  ;  for  when  by  my  frighting  of  it  it 
bvR  CI  °f  its  tail  (in  the  manner  exprefs’d  in  the  Figure 

Wonld^V'-c^^  be  ?Wtahe  furface  towards  the  bottom  5  the  body 
7  re'afC£cCJ’  then  When  k  U’as  in  its  former  foape.  7 
1  ItiIJ  marked  its  progrefs  from  timetotime,andfound  its  body  flilko 
grow  bigger  and  bigger,  Nature,  as  it  were/ fitting  and  accoutrinn  i? 
for  the  lighter  Elément,  of  which  it  was  now  going  to  be  an  inhabitant  • 
for  by  obfervingone  of  thefe  With  my  Microfeopefl  found  the  eyes  ofit 
to  be  altogether  diffenng  from  what  they  feenfd  before,  appearing  now 
ulloverpearldorknobbd,  Jike  the  eyes  of  Gnats.  asis  vifible  fo 

aboveC°angd' »ThY  \  u*  tThj  1  ^  ^  °fthis  Crcature  to  faim 
above,  and  part  beneaththe  furface  of  the  water,  below  which  thouph 

it  would  quickly  plungeitfelfiflbyany  means  frighted  it,and  prefendv 

^afbend  tnto  its  former  pofture;  after  a  little  longer  expeSon  I 

above  Îhe  hrface^and^'d  7  ^  "  9nat=began  to  appearand  ftand  cleer 
,  nd  by  citfgrcesit  drew  out  its  leggs,  firft  the  two  for. 

^t  ofthe  ?5^-leh?tî  cSWh,°ie  body  Pwfeftand  entire  appear’d 
ut  of  the  hulk  (which  it  left  in  the  water)  fia  nd  ing  on  its  leggs  upon 
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the top  of the  water,  andby  degrees  it  began  to  move,  and  afcer  flew 

3  h  I  h  a  vÏb  ee  n  ^t  he^m  or  p  ar  t  icu  1  a  r ,  and  large  in  the  relation  of  the  tranf- 
formationof  divers  of  thefe  little  Animais  whtch  I  obferv  d  becaufel 
hâve  not  found  that  any  Authour  has  obferv  d  the  hke ,  and  becaufe  the 
thing  k  felf  is  fo  ftrange  and  heterogeneous  from  the  ufual  progtefs  of 
other  Animais,  that  I  judge  it  may  not  onely  be  pleafan  but  very 
ufefull  and  neceffary  towardsthe  compleatmg  of  Natural  Hif  ory. 

There  is  indeed  in  Fifo,  a  very  odd  H.ftory  wh.ch  this  relat.on  may 
make  the  more  probable  5  and  that  is  in  the  2.  Chapter  of  the  4.  Book  of 
his  Natural  Hiftory  of Erafd,  vvhere  he  fay sforro  fréter  tôt  ^umentafer- 

tilitatis  cire  a  vegetabilia&fenfitiva  marina  telluns  émula, accula  6  tllud, 
qiiod  paucis  à  ParanambucenftmiUiaribMatoris  uncum  atra  intention'» 
continuât  infigi  vadis petroJis,&  loco  pifiis  fpongia, cor  alla, aliafque  1 zrbufcul» 
marinas  cap.  Inter  heee  inufitaU  forma  prodit  ftongtofa  arbMa  fifquipedis 
TZudJn,  brevionbns  Mus,  lapide,  s  mtens  vadis ,  é-  rnpibns  infixa, 
TSurcme  in  corpus  ftongiofum  molle  oblongum  rotundurnturbinatuni.  inus 
mfns  cancrllis  &  alveis  fabrication,  extus  antem  tenaci  glutine  injlar  Apum 
p  olis  .indique  veft.tum,  oflio  fatis  patulo  &  profundoinfummitate  relido 
exaltera  u  JmprobeJd'pibla  videre  licet  (fee  the  th.rd  and  fourth 
%  rcs  of  the  27.  Scheme.-)  Ita  ut  Ap.amum  marinum  vere  dixeris  ■ primo 

enimintuitu  è  Mare  ad  Terrai»  ddatumpermunlisfiatebat  Mis  parvis 
qui  mox  h  calore  filis  inMuJcaspel  Apes  potins, eafq-,  extguas  &  mgras  ti  anf- 
forZbantur,  JcumvoJefque  evanefiebantpa  ut  de  eorummeUific^ 
nihilcerti  conlbici  datum fuerit,  cumtamen  aerofa  matenapropolis  Apum 
que  celle  manifefte  apparerentptque  ipfa  mellis  qualifiunquefubftantiaprocul- 
dubio  urinât oribus  patebit ,  ubi  curiofius  inquijiverint  bac  apanapaque  ,n 
natah  folo  &  falo  diverjis  temponbus  pemtius  lujtrarmt. 

WhichHifto,yco„tains,l,ings  Micienrly  Grange to 
whether  the  hufk  were  a  Plant,  growmg  at  the  bottom  of  theSea  betore 
of  it  lelf  out  ofwhofe  putrifaftion  might  be  generated  thefe  ftiange  kmd 
ofM  eot  or  whether  the  feed  of  certain  Bees  ftnktng  to  the  bottom, 
migh  gther’e  naturally  form  it  felf  that  vegetable  htve  and  take  rooti 
or  whether  it  might  not  be  placed  there  by  tome  d.vingFly;  or, 
whether  it  might  not  be  fome  peculiar  propnety  of  that 
it  mieht  ripen  or  formits  vegetable  juice  tnto  an  Animal  lubltance ,  or 
whether  it  may  notbe  of  the  nature  of  a  Sponge,  or  rather  a  Spongeof 
themture  of  this,  accordingto  fome  of  thofe  relations 
former! v  made  ofthat  body,  is  amattervery  difficult  to  be  determinea. 
Buün&n  this  défection, the  Excellent  Fifo 

narticular  in  the  fetting  down  the  whole  proctfs,  as  it  were  to  be  with  d  . 
There  are  indeed  very  odd  progrefles  in  the  production  of  feveral  kinds 
of  S!  ïch  are  not  1  cts  inln.ffive  .hen  pleafan,,  feveral  o  winch 
the  diligent  Goedartius  has  carefully  obferv  d  and  recorded,  b  g 

ail  his  dbfervations,  he  has  nonelike  this,  though  that  ofth 
be  fomewhat  of  this  kind,  which  is  added  as  an  Appendixby  J 
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I  hâve,  for  my  own  particular,  befides  feveral  of  thofe  mention’d  bv 
him,  obferv’d  divers  other  circumftances,perhaps,  not  mu  ch  ta  ken  notice 
of,  though  very  common,  which  do  indeed  afford  us  a  very  coercive  argu¬ 
ment  to  admire  the  goodnefs  and  providence  of  the  infinitely  wife  Crea¬ 
tor  in  hismoft  excellent  contrivances  and  difpenfations.Ihaveobferv’d  at 
feveral  times  of  the  Summer,that  many  of  the  leayes  of  divers  Plants  hâve 
been  fpotted,or,  asit  were  fcabbed,  and  looking  on  the  underfides  of 
thofe  of  them  that  hâve  been  but  a  litte  irregular,  I  hâve  perceiv’d  them 
to  be  Iprinkled  vvith  divers  forts  of  littJe  Eggs,which  letting  alone,I  hâve 
found  by  degrees  to  grow  bigger,  and  become  little  Worms  with  Jeggs 
but  ftill  to  keep  their  former  places, and  thofe  places  of  the  leaves, of  their 
own  accords,  to  be  grown  very  protubérant  upwards,  and  very:  holJow 
and  arched  underneath,  whereby  thofe  young  créatures  are, as  it  were’ 
fhelter’d  and  houfed  fromexternal  injury;  divers  leaves  I  hâve  obferv'd 
to  grow  and  fwell  fo  farr,  as  at  length  perfeCHy  to  inclofe  the  Animal 
which,  by  other  obfervations  I  hâve  made,  I  ghefs  to  contain  it,  and  be¬ 
come,  as  it  were  a  womb  to  it,  fo  long,  till  it  be  fit  and  prepar’d  to  be 
tranflated  into  another  date,  at  what  time,  like  (what  they  fay  of  )  Vi- 
pers,  they  gnaw  their  way  through  the  womb  that  bred  them  ;  divers  of 
thefe  kinds  I  hâve  met  with  upon  Goolberry  leaves,  Rofe-tree  leaves 
Willow  leaves,  and  many  other  kinds. 

There  are  often  to  be  found  upon  Rofe-trees  and  Brier  bufihes,  little 
red  tuftSjWhich  are  certain  knobs  pr  excrefcencies,growing  out  from  the 
Rind,  or  barksof  thofe  kinds  of  Plants,  they  are  cover’d  with  ftrange 
kinds  ofthreads  or  red  hairs,  which  feelvery  foft,  and  look  not  unplea- 
fantly.  In  mofl  of  thefe,  ifit  hasno  holeinit,  you  lhall  find  certain  little 
Worms,  which  I  fuppofeto  be  the  caufes  of  their  productions  for  when 
that  Wormhaseat  its  way  through,  they,  having  performed  what  they 
were  defign’d  by  Nature  to  do,  by  degrees  die  and  wither  away.  1 

Now,the  manner  of  their  production, I  fuppofe  to  be  thus;  that  the  Al- 
wife  Creator  has  as  well  implanted  in  every  créature  a  faculty  of  know- 
mg  what  place  is  convenient  for  the  hatching,  nutrition,  and  prefervati- 
on  of  their  Eggs  and  of-fprings.  whereby  they  are  ftimulated  and  direCted 
to  convenient  places,  which  becom,  as  ’twere  the  wombs  that  perform 
thofe  offices  :  As  he  has  alfo  fuited  and  adapted  a  property  to  thofe 
places  wherby  they  grow  and  inclofe  thofe  feeds,  and  having  inclofèd 
them,  provide  a  convenient  nouriffiment  for  them,  butas  foon  as  they 
hâve  done  the  office  of  a  womb,  they  die  and  wither. 

The  progrels  of  inclofure  I  hâve  often  obferv'd  in  leaves,  which  in 
thofe  places  where  thofe  feeds  hâve  been  caft,  hâve  by  degrees  fwell ’d 
and  inclos’d  them,  fo  perfeCcly  round,  as  not  to  leave  any  perceptible 
pafiàge  out. 

From  this  famé  caufe,  ï  fuppofe  that  Galls,  Oak-apples,  and  feveral 
other  produirons  of  that  kind,  upon  the  branches  and  leaves  ofTrees, 
hâve  their  original  f,  for  if  you  open  any  of  them,  when  almoftripe,  you 
(hall  find  a  little  Wormin  them.  Ihus,  if  you  open  never  lo  many  dry 
Galls,  you  lhall  find  either  a  hole  whereby  the  Worm  has  eat  its  paffage 

out, 
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out,  or  if  you  find  no  paffage,  you  may,by  breaking  or  cutting  the  Gall, 
find  inthemiddle  of  ir  a  fmall  cavity,  and  in  it  a  fmall  body,  whieh  does 
plainly  enough  yet  retain  a  fhape,  to  manifefc  it  once  to  hâve  been  a 
Worm,  though  it  dy’d  by  a  too  early  feparation  from  the  Oak  on  which 
it  grew,its  navel-ffring,as  'twere,being  broken  off  from  the  leaf  or  branch 
by  which  the  Globular  body  that  invelop  d  it,  received  its  nourifhment 
from  the  Oak. 

And  indeed,if  we  confider  the  great  careof  the  Creator  in  the  difpen- 
fations  of  his  providences  for  the  propagation  and  increafe  of  the  race,not 
onely  ofall  kind  of  Animais,  but  even  of  Vegetables,  we  cannot  chule 
but  admire  and  adore  him  for  his  Excellencies,  but  we  (hall  leave  off  to 
admire  the  créature,  or  to  wonder  at  the  Ifrange  kind  of  afting  in  feveral 
Animais,  which  feem  to  favour  fo  much  of  reafon  it  feeming  to  me  moft 
manifefl,that  thofe  are  but  aûings  according  to  their  firuclures,  and  fuch 
operations  as  fuch  bodies,  fo  compos’d,  mulf  neceflàrily,  when  there  are 
fuch  and  fuch  circumftances  concurring,  perform  :  thus,whenwe  find  Flies 
fwarming, about  any  piece  of  flefh  that  does  begin  a  little  to  ferment^But- 
terflies  about  Colworts,and  feveral  other  leaves, which  will  ferve  to  hatch 
and  nourifh  their  young  5  Gnats,  and  feveral  other  Flies  about  the  Wa- 
ters,  and  marifhy  places, or  any  other  créatures,  feeking  and  placing  their 
Seeds  in  convenient  repofitories,  we  may,  if  we  attentively  confider  and 
examine  it,  find  that  there  are  circumftances  fuffïcient,upon  the  fuppofals 
of  the  excellent  contrivance  of  their  mnchine,to  excite  and  force  them  to 
att  after  fuch  or  fuch  a  mannery  thofe  fteams  that  rife  from  thefe  feveral 
places  may,  perhaps,  fet  feveral  parts  of  thefe  little  Animais  at  work,even 
as  in  the  contrivance  ofkillinga  Fox  or  Wolf  with  a  Gun,  themoving 
of  a  ftring,  is  the  death  of  the  Animal  ;  for  the  Beaft,  by  moving  the  flefb 
that  is  laid  to  entrap  him,  pulls  the  ftring  which  moves  the  trigger,  and 
that  lets  go  the  Cock  which  on  the  fteel  ftrikes  certain  fparks  of  fire 
which  kindle  the  powder  in  the  pann,  and  that  prefently  nies  into  the 
barrel,  wherethepowder  catching  fire  ratifies  and  drives  out  the  bullet 
which  kills  the  Animal  ;  in  ail  which  aftions,  there  is  nothing  of  intention 
or  ratiocination  to  be  afcrib’d  either  to  the  Animal  or  Engine,  but  ail  to 
the  ingenioufnels  of  the  contriver. 

But  to  return  to  the  more  immédiate  confideration  of  our  Gnat: 
We  hâve  in  it  an  Inftance,  not  ufual  or  common,'of  a  very  flange  amphï- 
bious  créature,  that  being  a  créature  that  inhabits  the  Air,  does  yet  pro¬ 
duce  a  créature,  that  for  fome  time  lives  in  the  water  as  a  Fifh,  though 
afterward  (which  is  as  ffrange)  it  becomes  an  inhabitant  of  the  Air,  like 
its  Sire,in  the  form  of  a  Fly.  And  this,  me  thinks,  does  prompt  me  to  pro- 
pofe  certain  conje&ures,  as  Queries,  having  not  yet  had  fufticient  oppor- 
tunity  and  leifure  to  anfwer  them  my  felf  from  my  own  Experiments 
or  Obfèrvations. 

And  the  firff  is,  Whether  ail  thofe  things  that  we  fuppofe  to  be  bred 
from  corruption  and  putrifafrion,  may  not  be  rationally  fuppos  d  to  hâve 
their  origination  as  natural  as  thefe  Gnats,  who,  'tis  very  probable, 
were  firff  dropt  into  this  Water,  in  the  form  of  Eggs.  Thofe  Seeds  or 

Eggs 
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Eggs  muft  certainly  be  very  fmall,  which  fo  final  1  a  créature  as  a  Gnat 
yields,  and  thereiore-  we  need  not  vvonder  that  we  find  not  the  Eggs 
themfelves,  fome  ofthe  younger  of  them,  which  I  liave  obferv'd,  having 
not  exceeded  a  tenth  part  of  the  bulk  they  hâve  afterwards  corne  to  ;  and 
next3I  hâve  obferved  (ome  of  thofe  little  ones  which  muft  hâve  been  gene- 
rated  after  the  W ater  was  inclofcd  in  the  Bottle,  and  therefore  moi?  pro- 
bably  from  Eggs,  whereas  tholé  créatures  hâve  been  fuppos'd  to  be  bred 
of  the  corruption  of  the  Water,  there  being  not  formerly  known  any 
probable  way  how  they  fhould  begenerated. 

A  fécond  is,  whether  thefe  Eggs  are  immediately  dropt  into  the  Water 
by  the  Gnats  themfelves,  or,  mediatel y,  are  brought  down  by  the  falling 
rain  ;  for  it  feems  not  very  improbable, but  that  thofe  fmall  feeds  of  Gnats 
may  (being,  perhaps,  of  fo  light  a  nature,  and  having  fo  great  a  propor¬ 
tion  of  furface  to  fo  fmall  a  bulk  of  body)  be  ejedied  into  the  Air,  and 
fo,  perhaps,  carried  fora  good  vvhiletoo  and  fro  in  it,  till  by  the  drops 
of  Rain  it  be  vvafh’d  out  of  it. 

A  third  is,  whether  multitudes  of  thofe  other  little  créatures  that  are 
found  to  inhabit  the  Water  for  fome  time,  do  not,  at  certain  times,  take 
wing  and  fly  into  the  Air,  others  dive  and  hide  themfelves  in  the  Earth, 
and  fo  contribue  to  the  increafe  both  of  the  one  and  the  other  Elément. 3 

Pojlfcript. 

A  good  while  fince  the  writing  of  this  Defcription,  I  was  prefented  by 
DoCtor  Peter  Bail. ,  an  ingeniousMemberof  the  Royal  Society jivnh  a  little 
I  aper  of  Nuts,  which  he  told  me  was  lent  him  from  a  Brotherof  his  out 
of  the  Countrey,from  Aiattibead  in  Devonjhire^  fome  of  them  were  loofe, 
having  been,  as  I  fuppofe,  broken  ofî',  others  were  llill  growing  faft  on 
upon  the  fides  ofaltick,  which  fé-em'd  by  thebark,  pliablenefs  of  it,  and 
by  certain  ftrings  that  grew  out  of  it,  to  be  lome  piece  of  the  root  of 
a  Tree  5  they  were  ail  of  them  dry’d,  and  a  little  fhrivell’d,  others  more 
round,  of  a  brown  colour  ;  their  (hape  was  much  like  a  Figg,  but  very 
much  fmaller, fiime  being  about  the  bignels  of  a  Bay-berry  others, and  the 
biggeft,  of  a  Hazel-Nut.  Some  of  thefe  that  had  no  hole  in  them,  I  care- 
fully  opened  with  my  Knife,  and  found  in  them  a  good  large  round  white 
Maggot,  almoft  as  bigg  as  a  fmall  Pea,  which  feenftd  iliap’d  like  other 
fhorter.  I  could  not  find  them  to  move,  thoughl  ghels’d 
them  to  be  alive,  becaufe  upon  pricking  them  witha  Pinn,  there  would  ifi 
fue  out  a  great  deal  of  white  xutcous  matter, which  feenfd  to  be  from  a  vo- 
luntary  contraffion  of  their  fkin  ;  their  hulk  or  mattix  conlifted  of  three 
Coats,like  thebarks  ofTrees,  the  outermolf  being  more  roughand  fpon- 
gie,  and  the  thickeft,  the  middlemoft  more  clofe.  hard,  white,  and  thin, 
the  innermoft  very  thin, feeming  almoft  like  the  fkin  within  an  Egg’sfhell. 
The  two  outermoft  had  root  in  the  branch  or  ftick,  but  the  intiermoft 
had  no  ftem  or  procefs,  but  was  onely  a  lkin  that  cover ’d  the  cavity  of 
theNut.  Ail  the  Nuts  that  had  no  holes  eaten  in  them,  I  found  to  con- 
tain  thele  Maggots,  but  ail  that  had  holes,  I  found  empty,  the  Maggots, 
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itfeems,  having  eaten  thcir  way  through,  taken  vvings  and  flownaway, 
as  this  following  account  (which  I  receiv'd  in  writing  from  the  famé  per- 
fcn,  as  it  was  fent  him  by  his  Brother)  manifefts.  In  a  moorijh  blacl ■_ 
Peaty  mould ,  1 vith  fome  fmall  veins  of  rehitijb  yeliore  Sands ,  upon  occafion 
of  digging  a  hole  two  or  three  foot  deep ,  at  the  head  of  a  rond  or  Pool ,  to 
Jet  a  Tree  in ,  at  that  depth,  were found ,  about  the  end  of  Oftobe r  1 66g.  in 
thofe  very  veins  of  Sand ,  thofe  Buttons  or  Nuts ,  Jiicking  to  a  Utile  loofe 
fhck^i  that  not  belonging  to  any  livt  Iree,  and J'ome  of  t hem  alfo  free  by 
thcmfelves. 

Four  or fine  of  rvhich  being  thcn  opend ,  fome  tvere  fortnd  to  contvin 
live  Infeffs  corne  to  perfection ,  mofi  life  to  flying  Ants.  if  not  the  famé  ;  in 
others ,  Infe£ts,yet  impcrfetf ,  having  but  the  head  and  seings  form  cl,  the  reji 
remaining  afoft  svh/te  pulpy  fubfance. 

Now,as  this  furnifhes  us  with  one  odd  Hiftory  more,very  agreeable  to 
what  I  before  hinted,  fo  I  doubt  not,  but  were  men  diligent  obfervers, 
they  might  meet  with  multitudes  ofthe  famé  kind,  both  in  the  Earthand 
in  the  Water,  and  in  the  Air,  on  Trees,  Plants,  and  other  Vegetables,  ail 
places  and  things  being, as  it  were.animarum  plena.  And  I  hâve  olten,with 
vvonder  and  pleafure,in  theSpring  and  Summer-time,  look'd  clofe  to,and 
diligently  on,  common  Garden  mould,  and  in  a  veryfmall  parcel  of  it, 
found  fuch  multitudes  and  diverfities  of  little  reptiles  feme  in  hulks, others 
onely  creepers,  many  wingd,  and  ready  for  the  Air  divers  huiks  or  ha¬ 
bitations  left  behind  empty.  Now,  ifthe  Earth  ofour  cold  Climate  be  fo 
fertile  of  animate  bodies,  what  may  wethink  of  the  fat  Earth  ot  hotter 
Climates  ?  Certainly,the  Sun  may  there,  by  its  aftivity,  caufe  as  great  a 
parcel  of  Earth  to  fly  on  wingsin  the  Air,  as  it  does  of  Water  in  deams 
and  vapours.  And  what  fwarms  muft  we  fuppofe  to  be  font  out  of  thofe 
plentifull  inundations  of  water  which  are  poured  down  by  the  lluces  of 
Rain  in  luch  valf  quantifies  ?  So  that  we  need  not  much  wonder  at  thofe 
innumerablecloudsof  Locufls  wjth  which  Africa,  and  other  hot  coun- 
tries  are  fo  peltred,  fince  in  thofe  places  are  found  ail  the  convenicnt 
caufesof  their  production,  namely,  genitors,  or  Parents,  concurrent  ré¬ 
ceptacles  or  matrixes,and  a  fufficient  degree  ofnatural  he-at  and  moifiure. 

I  was  going  to  annex  a  little  draught  of  the  Figure  of  thofe  Nuts  lent 
out  of  Devonfire  ,  but  chancing  to  examine  Mr.  Tarkinforis  Herbal 
forfomething  elfe,  and  particularly  about  Galls  and  Oak-apples,  I  found 
among  no  lelsthen  24.  lèverai  kinds  ofexcrelcencies  of  the  Oak,  which  I 
doubt  not,but  upon  examination, will  be  ail  found  to  be  the  matrixes  of 
fo  many  feveral  kinds  of  Infefts  ;  I  having  obferv’d  many  of them  my  felf 
tobe  fo,among  24/feveral  kinds,  I  fay,I  found  one  delcribed  and  Figur’d 
direâly  like  that  which  1  had  by  me, the  Scherne  is  there  to  be  feen,the  de- 
feription,  becaufe  but  Ihort,  I  hâve  here  adjoin’d  Theatri  Botanici  trib.16. 
Chap.  2.  There  grosreth  at  the  roots  of  ald  Oaks  in  tic  Spring-time,  and 
femetimes  alfo  in  the  very  heat  of  Sunttner ,  a  peculiar  kind  of  Mufhrcni  or 
Excrefcence ,  cali'd  Uva  Qu crcim.Jwel/ing  out  of  the  Earth,  many  growing 
one  clofe  unto  another ,  of  the  fafiion  of  a  Grape ,  and  therefore  look L 
the  name ,  the  Oak-Grape ,  and  is  of  a  Furplijh  coleur  on  the  outfide , 
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and  whitc  roithin  lik§  Afilk.i  and  in  the  end  of  Snmmer  bec  omet  h  hard 
and  woody.  Whether  this  be  the  very  famé  ïdnd,  I  cannât  affirm,  but 
both  the  Picture  and  Defcription  corne  very  neer  to  that  I  hâve, 
but  that  he  feras  not  to  tnke  noticeof  the hollownefsor  Worm,  for 
vvhich  ’tis  moft  oblervable.  And  therefore  ’tis  very  likely,  if  men 
did  but  take  notice,  they  might  find  very  many  differingSpecies  of  thefe 
Nuts,  Ovarics,  or  Matrrxes ,  and  ail  of  them  to  hâve  much  the  famé 
defignation  and  office.  And  1  hâve  very  lately  found  lèverai  kinds  ofEx- 
crefcencies  on  1  rees  and  Shrubs,  vvhich  having  enduted  the  Winter,  up- 
on  opening  them,  I  found  moft  ofthem  to  contain  little  Worms,  but 
dead,  thofe  things  that  contain’d  them  being  wither’d  and  dry. 


Obferv.  XL  IV.  Of  the  tufted  or  Brufb-horrid Gnat, 

THis  little  créature  was  one  of  thofe  multitudes  that  fill  our  Engbj!) 

air  ail  the  time  that  warm  vveather  lafts,  and  is  exaftly  of  the  fliape 
of  that  I  obferv’d  to  be  generated  and  hatch’d  out  of  thofe  little  Infefts 
that  vvriggle  up  and  down  in  Rain-water.  But,though  many  vvere  of  this 
form,  y  et  I  obferv’d  others  to  be  of  quite>other  kinds;  nor  were  ail 
of  this  or  the  cther  kind  generated  out  of  Water  Infe&s;  for  whereas  I 
obferv’d  that  thofe  that  proceeded  from  thofe  Infodis  vvere  at  their  full 
grovyth,  I  hâve  alfo  found  multitudes  of  the  famé  fliape, but  much  fmaller 
and  tenderer  feeming  tobevery  youngones,  creep  up  and  dovvnupon 
the  leavesof  Trees,  and  flying  up  and  down  in  frnall  clufters,  in  places 
very  remote  from  water;  and  thisSpring,  I  obferv’d  one  day,  when  the 
Wind  was  very  calm,  and  the  afternoon  very^fair,  and  pretty  warm, 
though  it  had  for  a  long  time  been  very  cold  weather,  and  the  wind  con- 
tinued  frill  in  the  Eaft,  feveral  fmall  fwarms  ofthem  playingto  and  fro 
in  little  clouds  in  the  Sun,  each  of  which  were  not  a  tenth  part  of  the 
bignefsofone  of  thefe  Iherehave  delineated,  though  very  much  of  the 
famé  fliape,  which  makes  me  ghefs,  that  each  of  thefe  fwarms  might  be 
the  of-fpring  of  one  onely  Gnat,  which  had  been  hoorded  up  in  fome  fâfe 
repofitory  ail  this  Winter  by  fome  provident  Parent,  and  were  now,  by 
the  warmth  of  the  Spring-air,  hatch’d  into  little  Flies. 

And  indeed,  fb  various,  and  feemingly  irregular  are  the  générations  or 
produirions  of  Infodis,  thathe  thatfhall  carefully  and  diligently  obferve 
the  feveral  methodsof  Nature  therein,  will  hâve  infinitely  caufe  further 
toadmire’the  wifdom  and  providence  of  the  Creator;  for  not  onely  the 
flime  kind  of  créature  may  be  produc’d  from  feveral  kinds  ofways,  but 
the  very  famé  créature  may  produce  feveral  kinds  :  For, as  divers  Watches 
may  bemade  outof  feveral  materials,  which  may  yet  hâve  ail  the  famé 
appearance,and  move  after  the  famé  manner,that  is,fhew  the  hour  equally 
true,  the  one  as  the  other,  and  out  of  the  famé  kind  of  matter,  like 
Watches,may  be  wrought  differing  ways;  and, as  one  and  the  lame  Watch 
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may,  by  being  diverfly  agitated,  or  mov’d,by  this  or  that  agent, ror  after 
this  or  that  manner,  produce  a  quite  contrary  effeft  :  So  may  it  be  vvith 
theie  moft  curious  Engines'of  Inleft’s  bodies^  the  All-wife  God  of  Nature, 
may  havefo  ordered  and  difpofed  the  little  Automatons ,  that  when  nou- 
rifhed,  afted,  or  enlivened  by  this  caufe,  they  produce  one  kind  ofeffeft, 
or  animate  fhape,  when  by  another  they  aft  quite  another  way,  and  ano- 
ther  Animal  is  produc’d.  So  may  he  lo  order  feveral  materials,  as  to 
make  them,by  lèverai  kindsofmethods,  produce  fimilar  Automatons. 

But  to  corne  to  the  Defcription  of  this  Infeft,as  it  appears  through  a  Mi- 
crofcopeysï vvhich  areprefcntationismadeinthe  28 .Scheme.  Its  head  A,  is 
exceeding  fmall,  in  proportion  to  its  body,  confifting  ot  tvvo  clufters  of 
pearl  d  eyes  B  B,  on  each  fide  of  its  head,  whofe  pearls  or  eye-balls  are 
curioully  rang’d  like  thofe  of  other  Flies ,  between  thefe,in  the  forehcad 
of  it,  there  are  plac’d  upon  two  fmall  black  balls,  C  C,  two  long  jointed 
horns,  tapering  towards  the  top,  much  refembling  the  long  horns  of 
Loblfers,  each  of  whofe  Ifems  or  quills,  D  D,  were  brifled  or  brufhed 
with  multitudes  of  fmall  ftiff  hairs,  ifluingout  every  way  from  the  feve¬ 
ral  joints,  like  the  ftrings  or  fproutings  of  the  herb  Horfe-tail ,  which  is 
oft  obferv’d  to  grow  among  Corn,  and  for  the  vvhole  fhape,  it  does  very 
much  refemble  thole  brujhy  Vegetables  ;  befides  theie,  there  are  two  other 
jointed  and  brifled  horns,  or  feelers,  E  E,  in  the  forepartofthe  head,  and 
a  probofcis ,  F,  underneath, which  in  fome  Gnats  are  very  long,  ftreight 
hollow  pipes,  by  which  theie  créatures  are  able  to  drill  and  penetrate 
the  Ikin,  and|thence,  through  thofe  pipes  fuck  fo  much  bloud  asto  ftuff 
their  bellies  fo  full  till  they  be  ready  to  burlf . 

This  fmall  head, with  its  appurtenances,is  faflned  on  by  a  Ihort  neck,G, 
to  the  middle  ofthe  thorax ,  which  is  large,  and  feems  cafed  with  a  ftrong 
black  lhel,H  I  K,  out  of  the  under  part  of  which,  iflùe  fix  long  and  flender 
legs,LLLLLL,(hap’d  juif  like  the  legs  of  Flies,  but  fpun  or  drawn  out 
longer  and  ilenderer, which  could  not  be  exprefs’d  in  the  Figure, becaule 
of  their  great  Iength  and  from  the  upper  part,  two  oblong,  but  flender 
tranfparent  wings,  M  M,  lhaped  fomewhat  like  thofe  of  a  Fly, underneath 
each  of  which,  asl  hâve  obferv'd  alfo  in  divers  forts  of  Flies,  and  other 
kindsof  Gnats,  was  placed  a  fmall'  body,  N,  much  refembling  a  drop 
of  fome  tranfparent  glutinous  fublfance,  hardned  or  coofd,  asitwasal- 
mofl  ready  tofall,for  ithasa  round  knob  at  the  end,  which  by  degrees 
grows  Ilenderer  into  a  fmall  ftem.and  neer  the  infertion  under  the  wing, 
this  ftem  again  grows  bigger  ;  theie  little  Yendttlums^s  I  may  fo  call  them, 
the  litle  créature  vibrâtes  to  and  froveryquick  when  itmoves  its  wings, 
and  I  hâve  fometimes  obferv  d  it  to  move  them  alfo,  whil’ftthe  wing  lay 
ffill,  but  always  their  motion  feem’d  tofurther  the  motion  ofthe  wing 
ready  to  follow  5  of  what  ufe  they  are,  as  to  the  moving  of  the  wing,  or 
otherwile,  ï  hâve  not  nowtime  to  examine. 

Its  belly  waslarge,as  it  is  ufually  in  ail  Infeéts,  and  extended  into  nine 
lengths  or  partitions,  each  of  which  was  cover’d  with  round  armed  rings 
or  fhells  ;  fix  of  which,  O  P  Qjl  S  T  were  tranfparent,  and  divers  kinds 
of  Yerifialtick.  motions  might  be  very  eafily  perceiv’d,  whifft  the  Animal 

was 


Was  alive,  but  efpecially  a  fînall  cleer  white  part  V,  fêemed  tn  beat  like 
the  heart  of  a  larger  Animal.  The  laft  three  di  vifios,  W  X  Y,  were co- 
ver’d  with  black  and  opacous  fhells.  Toeonclude,  take  this  créature 
altogether,  and  for  beauty  and  curious  contrivances,  it  may  be  ccmpartd 
with  the  largeft  Animal  upon  the  Earth.  Nordoth  the  Alwile  Oator 
feem  to  hâve  lhewn  lefs  care  and  providence  in  the  fabrick  of  it,  then  in 
thofe  whichfeem  moi!  conliderable. 


Obferv.  XL  V.  Of  tbegreat  Bellyd Gnat  or  femak  f  '  nat. 

T  He  fécond  Gnat,  delineated  in  the  twenty  ninth  Scheme,  is  of  a 
very  differing  fliape  from  the  former;,but  yet  of  this  fort  alfo,I  found 
feveral  of  the  Gnats,  that  were  generated  out  of  the  Water  Inleû  :  the 
wings  of  this,  were  much  larger  then  thofe  of  the  other,  and  thebeily 
much  bigger,  fhorterand  ofan  other  fliape  5  and,  from  lèverai  particu- 
lars,  I  ghéft  it  to  be  the  Female  Gnat,  and  the  former  to  be  the  Male. 

The  thorax  of  this,  was  much  like  that  of  the  other,havinga  very  firong 
and  ridged  back-piece,  vvhich  went  alfoon  eitherfideof  itsleggs;  about 
the  wings  there  were  feveral  joynted  picces  of  Armor,  which  feem’d  cu- 
rioully  and  conveniently  contriv'd,  for  the  promoting  and  flrengrhning 
the  motion  of  the  wings:its  head  was  much  differing  from  the  other, being 
much  bigger  and  neater  lhap’d,  and  the  horns  that  grev/  out  between  his 
cyes  on  two  little  balls,  were  of  a  very  differing  fhape  from  the  tufts  of 
the  other  Gnat,  thefe  having  but  a  few  knots  or  joynts,  and  each  of 
thofe  but  a  few,  and  thofe  fhort  and  ffrong,  brilles.  The  formoft  horns 
or  feelers,  were  like  thole  of  the  former  Gnat. 

One  of  thefe  Gnats  I  hâve  fufferd  to  pierce  the  fkin  of  my  hand,  with 
its probofcis,  and  thence  todraw  out  as  much  blood  as  to  fill  its  belly 
as  full  as  it  could  hold,  making  it  appear  very  red  and  tranfparent  5  and 
this  without  any  further  pain,  then  whil  fl  it  was  finking  in  its  probofcis ,  as 
it  is  allô  in  the  fiinging  of'Fleas  :  a  good  argument,  that  thefe  créatures 
do  notwound  the  fkin,  and  fuck  the  blood  out  of  enmity  and  revenge, 
but  for  meer  neceffity,  and  to  fatisfy  their  hunger.  By  what  nteans  this 
créature  is  able  to  fuck,  we  fhall  lhew  in  anothcr  place. 


Obferv.  XL VI.  Of  the  white  featherwing'd  Moth  or  Tinea 
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Wings ,  the  two  formoft  fomewhat  longer  then  the  tvvo  hindermoft,  and 
the  two  fhorter  about  halfan  Inch  long,  each  of  which  four  Wings  feem’d 
to  confift  of  two  fmall  long  Feathers,  very  curioutly  tufted.  or  haired  on 
eachfide,  with  purely  white,  and  exceedingly  fine  and  fmall  Haires,  pro¬ 
portion  d  to  the  ftalks  or  ftems,  out  of  which  theygrew,  much  likethe 
tufts  of  a  long  wing-feathcrof  fome  Bird,  and  their  ftalks  or  ftems  were, 
like  thofe,  bended  backwards  and  downwards,  as  may  be  plainly  feen  by 
the  draughts  of  them  in  the  Figure.  3 

Obferving  one  of thefe  in  my  Micro/cope J  found, in  the  firft  place,  that 
ail  the  Body, Legs,  Horns  and  the  Stalksof  the  Wings,  vverecovered’over 
with  various  kinds  of  curious  white  Feathers,  which  did,  with  handling 
or  touching,  eafily  rubb  offand  fly  about,  in  fo  much  that  looking  on  my 
Fingers,  with  which  I  had  handled  this  Moth,  and  perceiving  on  them  lit- 
tle  white  fpecks,  I  found  by  my  Microfcopc,  that  they  were  lèverai  of  the 
fmall  Feathers  of  thislittle  créature,  that  ftuck  upand  down  in  the  ru- 
gofities  of  my  Skin. 

Next,I  found  that  underneath  thefe  Feathers,  the  pretty  Infcftwasco- 
vered  ail  over  with  a  crufted  Shell,  like  otherof  thofe  Animais,  but  with 
one  much  thinner  and  tenderer. 

Thirdly,  1  found,  as  in  Birds  alfo  is  notable,  it  had  differing  and  ap- 
propriate  kinds  of  Feathers,  that  covered  feveral  parts  of  its  body. 

Fourthly,  furveying  the  parts  of  its  body,  with  a  more  accurate  and 
better  Magnifying  Mtcrofcope, ,  ï  found  that  the  tufts  or  haires  ofits  Wings 
were  nothing  elle  but  a  congeries,  or  thick  fet  clufter  of  fmall  vimina  or 
twiggs,  refembling  a  fmall  twigg  of  Birch,  ftript  or  whit'  with  which 

Bruftics  are  ufually  made,  to  beat  out  orbrufhoff  thedultfrom  Cloth 
and  Hangings.  Everyone  of  the  twiggs  or  branches  that  compofedthe 
Bruih  ot  the  Feathers,  appeared  in  this  bigger  Magnifying  Clafs  (of  which 
E  F  which  reprefents  A  part  of  an  Inch,  is"  the  fcale,  as  G  is  of  the  leffer, 
which  is  only f)  likethe  figure-D.  The  Feathers  allô  that  covereda 
part  of  his  Body,  and  were  interfperfed  among  the  bruih  of  his  Wings,  I 
found, in  the  bigger  Magnifying  Glafs,  of  the  fhapeA,  confifling  of  a  ftalk 
or  ftem  in  themiddle,  and  afeeming  tuftednefsor  brufhy  part  on  each 
fide.  _  'The  Feathers  that  cover’d  moft  part  of  his  Body  and  the  ftalk  of 
his  wings,  were, in  the  lame  Aficrojcope ,  much  of  the  figure  B,  appearing  of 
thefhape  ofa  Imall  Feather,  and  feemed  tufted  :  thofe  which  covered 
the  Horns  and  fmall  parts  of  the  Leggs,  through  the  famé  Microfeopc,  ap- 
pear  d  ofthe  fhapeC.  Whether  the  tufts  of  any  or  ail  of  thefe  fmall 
Feathers,  confifted  of  fuch  component  particles  as  the  Feathers  of  Birds, 
I  much  doubt,  becaufe  I  find  that  Nature  does  not  alwaies  keep,  or  ope- 
rate  after  the  famé  method  ,  in  fmaller  and  bigger  créatures.  And 
ot  this,  we  hâve  particular  Inftances  in  the  Wings  of  feveral  créatures. 
Forwhereas,  in  Birds  of  ail  kinds ,  itcompofes  each  of  the  Feathers  of 
which  its  Wing  confifts,  of  fuch  an  exceeding  curious  and  moft  admirable 
and  ftupendious  texture,  as  I  elfe  where  fhew,  in  the  Obfervations  on  a 
Feather  5  we  find  it  to  alter  its  method  quite,  in  the  fabrick  of  the  Wings 
\  thde  minute  créatures,  compofing  lome  ot  thin  extended  membranes 

or 
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or  flrins,  fuch  as  the  Wings  of  Dragon-flys  ;  in  others,  thofe  Ikinsare  ail 
over-grown,  or  pretty  thick  belfuck,  with  fhort  brides,  as  in  Ffefh-fiies  ; 
in  others,  thofe  filmes  are  covered,  bothon  the  upper  and  underfide 
with  finall  Feathers,  plac'cT  almoftlike  the  tyles  on  a  Houfe,  and  are 
curioufly  rang’d  and  adornd  with  moft  lively  colours,  as  is  ob- 
fervable  in  Butter-flies,  and  feveral  kindsof  Moths  ;  In  others,  inftead  of 
their  films.  Nature  has  provided  nothing,  but  a  matter  of  half  a  feore 
dalks(if  I  well  remember  the  number;  for  I  hâve  not  lately  met  with  any 
of  thefe  flys,  anddid  not, when  I  firft  obfervd  them,  take  fufficient  notice 
of  divers  particularsj)  andeachof  thefe  ftalks,  with  a  fewfingle  brandis 
ingson  eachfide,  refembhng  much  thebranched  back-bpneofa  Herring 
or  the  like  Fifh,  or  a  thin  hair’d  Peacocks  feather,  the  top  or  the  eye 
being  broken  oft.  With  a  few  of  thefe  on  either  fidefwhich  it  was  able  to 
Ihutupor  expand  at  plealùre,  much  like  a  Fahn,  or  rather  like  the  po- 
Ifure  ot  the  feathers  in  a  wing,  whichly  ali  one  under  another,  when 
ihut,  and  by  the  fide  of  eacn  other,  when  expanded)  this  pretty  littlc 
grey  Moth  (for  fuch  was  the  créature  I  obferv’d,  thus  vving’d)  could  ve¬ 
ry  nimbly,  and  asitfeem’d  very  eafily  move  its.  rorpufile  ,  through  the 
Air,from  place  to  place.  Other  Infects  hâve  their  wings  cas’d,  or  cover’d 
over,with  certain  hollow  Ihells,  Ihap’d  almoft  like  thofe  hollow  Trayes, 
in  which  Butcherscarry  méat,  wholë  hollow  fides  being  turn’d  down- 
waids,  do  not  only  lecure  their  fblded  wings  from  injury  of  the  earth 
in  which  mort  of  thofe  créatures  rdide,  but  whild  they  fly,.  fervesas  a 
Heip  to  fudain  and  beat  them  up.  And  thefe  are  obiervable  in  Scarabées 
and  a  multitude  of  other  terredrial  crujlaceous  Infodis  5  in  wljich  we  may 
yet  further  obferye  a  particular  providence  of  Nature. 

Now  in  ail  thefe  kinds  of  wings,  we  oblerve  this  particular,  as  a  thing 
moi!  worthy  remark  5  that  where  ever  a  wing  confifis  of  dilcontinued  ' 
parts,  the  Pores  or  mtcrjhtia  between  thofe  parts  are  very  feldom,  either 
much  bigger,or  much  fmaller,  then  thefe  which  we  here  find  between  the 
particlcsof  thefe  brufhes,  fo  that  it  fhould  feem  to  intimate,  that  the 
parts  of  the  Air  are  fuch,  that  they  will  not  eafily  or  readily,  if  at  ail,  pafs 
through  thefe  Pores,  fo  that  they  feem  to  be  ftrainers  fine  enough  to  hin- 
derthe  particles  of  the  Air  (whether  hinder  d  by  their  bulk,  or  by  their 
agitation^  circulation,  rotation  or  ondulation  ,  I  (hall  not  here  détermine) 
fromgerting  through  them, and, by  that  means,ferve  the  Animal  as  well  if 
not  better,  then  if  they  were  little  films.  I  fay,  if  not  better,  becaufe  I 
hâve  obferv’d  that  al)  thofe  créatures,  that  hâve  filrn’d  wings,  move  them 
aboundantly  quicker  and  more  ftrongly, fuch  as  allkind  of  Flies  and  Sca- 
t  abcès  and  Batts3  then  fuch  as  hâve  their  wings  covered  with  feathers.,  as 
Butter-fiies  and  Birds,  ortwiggs,  as  Moths,  which  hâve  cach  of  them  a 
much  flower  motion  of  their  wings;  That  little  ruggednefs  perhaps  of 
their  wings  helping  them  fomewhat.by  taking  better  hold  of  the  parts  of 
the  Air.,  or  not  fuflering  them  lo  eafily  to  pais  byj  any  other  way  then  one. 

.But  what  ever  be  the  reafon  of  it,  tis  moff  évident,  that  the  fmooth 
wmg’d  Infedts  hâve  the  ftrongeff  Mufclesor  movent  parts  of  their  wings, 
and  the  other  much  weaker  ;  and  this  very  Infedt,  we  are  now  deferibing, 

had 
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had  a  vcry  finall  thorax  or  middle  part  of  his  body,  if  compar'd  to  the 
length  and  number  of  his  wings  ;  which  therefore,  as  he  mov'd  them  ve« 
ry  flowly,fo  muft  he  move  them  very  weakly.  And  this  laft  propriety  do 
we  find  fomewhat  obferv’d  alfo  in  biggerkindofFlying  créatures, Birds; 
fo  that  we  fee  that  the  Wifdom  and  Providence  of  the  All-wife  Creator, 
isnot  lefsfhewn  in  thefe  fmall  defpicable  créatures,  Fiies  and  Moths, 
which  we  hâve  branded  with  a  name  of  ignominy,  calling  them  Vermine, 
then  in  thofe  greater  and  more  remakable  animate  bodies,  Birds. 

I  cannot  here  ftand  to  add  any  thing  about  the  nature  of  flying, 
though,  perhaps,  on  another  occafion,  I  may  fay  fomething  on  that  fub- 
jeft, tt  being  fuch  as  may  deférvea  much  more  accurate  examination  and 
fcrutiny  then  ithas  hitherto  met  with;  For  tomeahere  feems  nothing 
wanting  to  make  a  man  able  to  fly,  but  what  may  be  eafily  enoughlup- 
ply’d  from  the  Mechanicks  hitherto  known ,  iave  onely  the  want  of 
ftrength,  which  theMufcles  of  a  man  feem  utterly  uncapableof,  by  rea- 
fon  of  their  fmalnefs  and  texture,  buthowcven  ftrength  alfo  maybeme- 
chanically  made,  an  artificial  Mufcle  fo  contrivd,that  thereby  a  man  (hall 
be  able  to  exert  what  ftrength  he  pleafes,  and  to  regulate  it  alfo  to  his 
own  mind,  I  may  elfewhere  endeavour  to  manifeft. 


Obferv.  XL VII.  Of  tbe  Shepherd  Spider,  or  long  leggd 
Spider. 

T  He  Carter, Shepherd  Spider, or  long-legg’d  Spider ,has,  fortwo  parti- 
cularities,  very  few  (imilar  créatures  that  I  hâve  met  with  ;  the  fit  ft, 
which  is  difcoverable  onely  by  the  Aficrofcope ,  and  is  in  the  fiift  and  le- 
cond  Figures  of  the  31  .Scheme,  plainly  delcrib’d,  is  the  curions  contri- 
vance  of  his  eyes,  of  which  (differing  from  moft  other  Spiders)  he  has 
onely  two,  and  thofe  plac’d  upon  the  top  of  a  fmall  pillar  or  hillock^riling 
out  of  the  middle  of  the  top  of  its  back,  or  rather  the  crown  of  its  head, 
for  they  were  fix’d  on  the  very  top  of  this  pillar  (which  is  about  the 
heighth  of  one  of  the  tranfverfe  Diameters  ot  the  eye,  and  look  d  on  in 
another  pofture,appeard  much  of  the  fltape,  B  CD)  The  two  eyes,  B  B, 
were  placedback  to  back,  with  the  tranfparent  parts,ot  the  pupils,  look- 
ing  towards  either  fide,  but  fomewhat  more  fotward  then  backwards. 
C  was  the  column  or  neck  on  which  they  ftood,  and  D  the  crown  of  the 

head  out  of  which  that  neck  fprung.  00  .  , 

Thefe  eyes,to  appearance,  feem  d  to  be  of  the  very  lame  ftruccure  with 
that  of  larger  binocnlar  créatures,  feeming  to  hâve  a  very  fmooth  and  ve¬ 
ry  protubérant  Cornea,mà  in  themidft  ofit  to  hâve  a  very  black  pupil, 
incompafled  about  with  a  kind  of  grey  Iris,  as  appears  by  the  Figure ^ 
whether  it  were  able  to  move  thefe  eyes  to  and  fro,  I  hâve  not  obferv  d, 
but  ’tis  not  very  likely  he  fhould,the  pillar  or  neck  C,  feeming  to  be  co- 
ver’d  and  ftiffen’d  with  a  crufty  (hell  ;  but  Nature,in  probability,has  lup- 

plyd 
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ply’d  thatdefeâ,  by  making  th eCornea  fo  very  protubérant,  and  fetting 
it  fo  cleer  above  the  fhadowing  or  obftruâing  cf ïts  profpefr  by  the  body, 
that  ’tis  likely  each  eye  may  perceive,though  not  fee  diffinftly,  almofl  à 
Uemifpkcre^ hence  having  fo  fmall  and  round  a  body  plac’d  üpon  fucH 
long  leggs,  it  is  quickiy  able  fo  to  wind,  and  tur'n  it,  as  to  fee  any  thing 
diftinû.  This  créature,  as  do  ail  other  Spiders  I  hâve  yet  examin’d,  does 
very  much  differ  from  moft  other  Infects  in  the  Figure  of  its  eyes  5  for 
I  cannot,  with  my  beft  Mi crofcope,  difcover  its  eyes  to  be  any  ways 
knobb’d  or  pearl’d  likethofe  of  other  Infeéts.  : 

The  fécond  Peculiarity  which  is  obvibus  to  the  èye,  is  alfo  very  re-: 
markable,  and  that  is  the  prodigious  length  of  its  leggs,  in  proportion  to 
its  fmall  round  body,  each  legg  of  this  1  drew,  beihgàbové  fixteen  times 
the  length  of  its  whole  body,  and  there  are  fome  whieh  hâve  them  yet 
longer,  and  others  that  feem  of  the  famé  kind,that  hâve  them  a  great  deal 
fhorter^  the  eight  leggs  are  each  of  them  jointed,  juff  like  thofe  of  a 
Ciab,  but  evciy  of  the  parts. are  fpiin  out  prodigfoufly  longer  inpro- 
portion  ;  each  of  thefe  leggs  are  terminatéd  in  a  fmall  café  or  (hel^lhap'd 
almoft  like  that  of  a  Mulle-lhell,  as  is  évident  in  the  third  Èi&ufê  0f  the 
fam eScheme  (that  reprefents  the  appearance  ofthe  under  part  or belly 
ot  the  créature)  by  the  fhape  of  the  protubérant  cortical  body,  I  î  1 1,  &c. 
Thefe  are  as  kwere  plac’d  or  faften’d  on  to  the  protubérant  body  ofthe 
Inleft, whieh  is  to  be  fuppos’d  very  high  at  M, making  a  kind  of  blunt  cône 
whereof  M  is  to  be  fuppos’d  the  Apex,  about  which  greater  cône  ofthe 
body, the  fmaller  cônes  of  the  leggs  are  plac’d, each  of  themalrtioff  reacfo 
ing  to  the  top  in  fo  admirable  a  manner,  as  does  not  a  little  manifeft  the 
wifdom  of  Nature  inthecontrivance^  for  thefe  long  Leavers  (aslmayfo 
call  them)of  the  legs,havingnot  the  advantage  ofa  long  end  on  the  other 
fide  of  the  hyponiochhon  or  centers  on  which  the  parts  of  the  leggs  move, 
muft  necellarily  require  a  valf  ftrength  to  move  them,  and^keep  the 
body  ballanc  d  and  fufpended,  in  fo  much,  that  if  we  fhould  fuppofè  a 
mans  body  fufpended  by  fuch  a  contrivance,  an  hundred  and  fifty 
timesthe  ftrength  ofa  manwould  not  keep  the  body  from  failing  on  the 
breafc.  To  fupply  therefore  each  of  thefe  leggs  with  its  proper  ftrength. 
Nature  hasallow’d  to  each  a  large  Chef}  or  Cell,  in  which  is  included  a’ 
very  large  and  ffrong  Mufcle,  and  thereby  this  little  Animal  is  not  onely 
able  to  fofpend  its  body  upon  lefs  then  thefe  eight,  but  to  move  it  very 
fwiftly  over  the  tops  of  grafs  and  leaves. 

Nor  are  thefe  eight  leggs  fo  prodigioufly  long*  but  thefointh,  and 
tenth,  which  are  the  two  claws,  K  K,  are  as  fhort,  and  fervè  in  fteed  of  a 
probofcis ,  for  thofe  feem’d  very  little  longer  then  his  mouth;  each  of  them 
had  three  parts,  but  very  fhort,  the  joints  RK,  which  reprefented 
the  third,  being  longer  then  both  the  other.  This  creiture,  feems 
(which  I  hâve  feveral  times  with  pleafure  obferv’d)  to  throw  its  body 
upon  the  prey,  infreed  of  itshands,  not  unlike  a  hunting  Spidej-,  which 
leapslike  a  Cat  at  aMoufe.  The  whole  Fabrick  was  a  very  pretty  one, 
and  could  I  hâve  difledfed  it,I  doubt  not  but  I  fhould  hâve  found  as  ma-* 
riy  lîngularities  within  it  as  without.perhaps,  for  the  mof}  part, not  unlike 
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the  parts  of  a  Crab,  whichthis  little  créature  does  in  many  things,  very 
much  refemble;  the  curiofityof whofe  contrivance,!  hâve  in  another  place 
examin'd.  I  omit  the  defeription  of  the  horns,  A  A,  of  the  mouth,  L  L, 
which  feem’d  like  that  ot  a  Crab  the  fpecklednefs  of  his  flrcll,  which 
proceeded  from  a  kind  of  teathers  or  hairs,  and  the  hairineft  of  his  leggs, 
his  Jarge  thorax  and  little  belly,  and  the  like,  they  being  manifeBed  by 
the  Figure  y  and  (hall  onely  take  notice  that  the  three  parts  ofthe  body, 
namely,  the  head,breaB,and.  belly, are  in  this  créature  ftrangely  confus'd^ 
fo  that  ’tis  difficult  to  détermine  which  is  which, as  they  are  alfo  in  a  Crab  • 
and  indeed,this  feemsto  be  nothing  elfe,  but  an  Air-crab,  being  made 
more  light  and  nimble,  proportionable  to  the  medium  wherin  it  refides  ; 
and  as  Air  feems  to  hâve  but  one  thoulàndth  part  of  the  body  of  Water,fo 
does  this  Spider  feem  not  to  be  a  thoufandth  part  of  the  bulk  of  a  Crab. 


In  ; b  :  ;  b  ntaril 


Obferv.  XL  VIII.  Ofthe  hunting  Spider  ,andfever  al  other  forts 
cf  Spiders. 


'T'Hc  hunting  Spider  is  a  fmall  grey  Spider,  prettily  befpeck’d  with 
A  black  Ipots  ail  over  its  body,  which  the  Microfcopc  difeovers  to  be  a 
kind  of  feathers  like  thofe  on  Butterflies  wings,  or  the  body  ofthe 
vvhite  Moth  I  lately  defcrib’d.  Its  gâte  is  very  nimble  by  fits,  fometimes 
running,  and  fometimes  leaping,like  a  Grafhopper  almoB,then  Banding 
Bill,  and  fettiug  itfelt  on  its  hinder  leggs,  it  will  very  nimbly  turn  its 
body,  and  look  round  it  felt  every  way  :  It  has  fix  very  confpicuous 
eyes,  two  looking  direôly  forwards,  plac’d  juB  before  ;  two  other,  on 
either  lldeof  thofe,  looking  for ward  and  Hde-waysvand  two  other  about 
the  middle  of  the  top  of  its  back  or  head,  which  look  backwards  and 
fide-wards  ;  thefe  feem’d  to  be  the  biggeB.  The  furface  of  them  ail  was 
very  black, fphærical,  purely  polilh’d,  refleûing  a  very  cleerand  diBinft 
Image  of  ail  the  ambient  objeâs,  fuch  as  a  window,a  man’s  hand,a  vvhite 
Paper,  or  the  like.  Some  other  properties  of  this  Spider,  obferv’d  by  the 
moft  accumplifh  d  Mr.  Evelyn,  in  his  travels  in  Italy ,  are  moB  empha- 
tically  fet  forth  in  the  HiBory  hereuntoannexed,  which  he  was  pleas’d 
upon  my  ddire  to  fend  me  in  writing. 

Of  ail  the  forts  of  Infe&s,  there  is  none  has  afforded  me 
more  divertifements  then  the  Venaîores ,  which  are  a  fort  of  Lufi, 
that  hâve  their  Denns  in  the  rugged  walls,  and  crevices  of  our 
houfes  ;  a  fmall  brown  and  delicately  fpotted  kind  of  Spiders, 
whofe  hinder  leggs  are  longer  then  the  reft. 

Such  I  did  frequently  obferve  an  Rome,  which  efpying  a  Fly 
at  three  or  four  yards  diftancc,upon  the  Balcony  (where  I  ftood) 

would 
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wûuld  not  make  direâly  to  Her,  but:  crad  under  thé  Rail,  tilli 
being  arriv’dtothe  Antipodes.,  it  would  fteal  up,  feldom  miffing 
itsaim  ;  but  if  it  chanced  to  wantany  thing  of  being  perfeâly 
oppofite, would  at  firft  peep,  immediatly  flidc  down  again,  till 
taking  better  notice,  it  would  corne  the  next  time  exaâly  upon 
the  Fly’s  back  :  But,  if  this  hapn’d  not  td  be  withina  compe¬ 
tent  leap,  then  would  this  Infeâ  move  fo  fofrly,  as  the  very 
fhadow  of  the  Gnomon  feem’d  not  to  be  more  imperceptible, 
unlefs  the  Fly  mov’d  ;  and  then  would  the  Spider  move  alfo  in 
the  famé  proportion,  keeping  that  juft  time  with  her  motion,as 
if  the  famé  Soûl  had  animated  both  thofe  little  bodies  ;  and 
whether  it  were  forwards,  backwards,  or  to  either  fide,  without 
at  ail  turning  her  body,  like  a  well  mannag’d  Horfe  :  But,  if 
the  capricious  Fly  took  wing,  and  pitch’d  upon  another  place 
behind  our  Huntrefs,  then  would  the  Spider  whirle  its  body  fo 
nimbly  about,  as  nothing  could  be  imagin’d  more  fwift  ;  by 
which  means,fhe  always  kept  the  head  towards  her  prey,though 
to  appearance,  as  immovable,  as  if  it  had  been  a  Naiï  driven 
into  the  Wood,  till  by  that  indilcernable  progrefs  (being  ar- 
tiv’d  within  the  fphere  of  her  reach)  fhe  made  a  fatal  leap 
(fwift  as  Lightning)  upon  the  Fly,  catchïng  him  in  the  pôle, 
where  fhe  never  quitted  hold  till  her  belly  was  full,  and  then 
carried  the  remainder  home.  I  hâve  beheld  them  inftrufting 
their  young  ones,  how  to  hunt,  which  they  would  fometimes 
difeipline  for  not  well  obferving  ;  but,  when  any  of  the  old 
ones  did  (as  fometimes)  mils  a  leap,  they  would  run  ont  of 
the  field,  and  hide  them  in  their  crannies,  as  afham’d,  and 
haply  not  be  feen  abroad  for  four  or  five  hours  after  ;  for  fo 
long  hâve  I  watched  the  nature  of  this  ftrange  Infeâ,  the  con¬ 
templation  of  whofe  fo  wonderfull  fagacity  and  addrefs  has 
amaz’d  me  ;  nor  do  I  fànd  in  any  chafe  whatfoever,  more  cun- 
ning  and  Stratagem  obferv’d  :  I  hâve  found  fonte  of  thefe  Spi- 
ders  in  my  Garden,  when  the  weather  (towards  the  Spring) 
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is  very  hor,  bue  they  arc  nothing  fo  cager  of  hunting  as  they 
arc  in  ltaly. 

Thereare  multitudes  ofother  forts  of  Spiders,  vvhofeeyes,  and  moft 
other  parts  and  properties,  are  fo  exceedingly  diAerent  both  from  thofe 
I  hâve  deferib  d,  and  trom  one  another,  that  it  would  be  almolf  endlels, 
at  leaft  too  long  tor  my  prêtent  Eliay,  to  deferibe  thèmes  fome  vvith  fix 
eyes,  plac'd  in  quite  another  order  $  others  vvith  eight  eyes  ;  others  vvith 
fewer,  ana  fome  vvith  more.  They  ali  feem  to  be  créatures  of  prey,  and 
to  feed  on  other  fmall  Infedts,  but  their  ways  of  catching  them  feem  very 
differing  :  the  Shepherd  Spider  by  running  on  his  prey  ;  the  Hunting  Spi- 
der  by  leaping  on  it, other  forts  weave  Nets,  or  Cobvvebs,  whereby  they 
cnfnare  them,  Nature  having  both  fitted  them  vvith  materials  andtools, 
and  taught  them  how  to  vvork  and  weave  their  Nets,  and  to  lie  per¬ 
due,  and  to  watch  diligently  to  run  on  any  Fly,  as  (bon  as  ever  en- 
tangled. 

1  heir  threadi  or  web  feems  to  be  fpun  out  of  fome  vifeous  kind  of 
excrement,  îying  in  their  belly,  which,  though  loft  when  dravvn  out,  is, 
prefently  by  reafon  of  its  fmalnefs,  hardned  and  dried  by  the  ambient 
Air.  Examining  feveral  of  which  vvith  my  Microjiopefl  found  them  to  ap- 
pear  much  like  white  Horf-hair,  or  fome  fuch  tranfparent  horny  fubftance, 
and  to  be  of  very  differing  magnitudes  fome  appèaring  as  bigg  as  a 
Pigg’s  brifle,  others  equal  to  a  Horfs-hair  other  no  bigger  then  a  raan’s 
hairi  others  yet  fmaller  and  finer.  I  obferv  d  furtber,  that  the  radia- 
ting  chordsofthe  web  were  much  bigger,  and  fmoother  then  thofe  that 
were  woven  round,  which  feem'd  fmaller, and  ail  over  knotted  or  pearl’d, 
vvith  fmall  tranfparent  Globules,  not  unlike  fmall  Cryftal  Beadsor  feed 
Pearls,  thin  ftrung  on  a  Clew  of  Silk  ;  which,  whether  they  were  fo  fpun 
by  the  Spider,  or  by  the  adventitious  moifture  of  a  fogg  (which  I  hâve 
obfèrv’d  to  cover  ail  thefe  filaments  vvith  fuchCryftallineBeads)  I  vvill 
not  now  difpute. 

Thefe  threads  were  fome  of  them  fo  fmall,  that  I  could  very  plainly, 
with  the  Microjcopc,  difeover  the  famé  conlecutions  of  cokrars  as  in  a 
Frijme,  and  they  feem’d  to  proceed  from  the  famé  caufe  vvith  thofe  co- 
lours  which  I  hâve  already  defcrib'd  in  thin  plated  bodie6. 

Much  refembling  a  Cobweb,  or  a  confus’d  lock  of  thefe  Cylin- 
ders,  is  a  certain  white  fubftance  which,  after  a  fogg,  may  be  obferv’d 
to  fly  up  and  down  the  Air  ;  catching  feveral  of  thefe,  and  examining 
them  with  my  Alïcrojcope ,  I  found  them  to  be  much  of  the  farrie  form, 
looking  moff  like  to  a  flake  of  Worfted  prepar  d  to  be  fpunj  though 
by  wliat  means  they  fhould  be  generated,  or  produed,  is  not  eafily 
tmagined  :  they  were  of  the  famé  weight,  or  very  little  heavier  then  the 
Air  5  and  tis  not  unlikely,  but  that  thofe  great  white  clouds,  that  appear 
ail  the  Summer  time,  may  be  of  the  famé  fubftance. 
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Obferv.  X  L I X.  Of  an  Ane  or  Pifmire. 

THis  was  a  créature,  more  troublefom  to  be  drawn,then  any  of  the 
reft,  for  Icould  not,for  a  good  while,  tliink  of  a  way  to  makeit 
fuffer  its  body  to  ]y  quiet  in  a  raturai  pofture  but  whil’ft  it  was  alive, 
jf  its  feet  were  fetter’d  in  Waxor  Glew  ,  it  would  fo  twift  and  wind  its 
body,  that  I  could  not  any  wayes  get  a  good  view  of  it  ;  and  if  I  killeci 
it,  its  body  was  fo  little,  that  I  did  often  fpoile  the  fhape  of  it,  before  I 
could  throughly  view  it  :  for  this  is  the  nature  of  thefe  minute  Bodies , 
that  as  foon,almoft,  as  ever  their  life  is  deftroy’d,  their  parts  immédiate- 
ly  fhrivel,  and  lole  their  beauty  5  and  fois  it  allô  with  lmall  Plants, asl 
inftanced  before,  in  the  delcription  of  Mofs.  And  thence  alfo  is  the  rea- 
fon  of  the  variations  in  the  beards  of  wild  Oats,  and  in  thofe  of  Mulk- 
grafs  feed,  that  their  bodies,  being  exceeding  fmall,  thofe  fmall  variations 
which  are  made  in  the  furfaces  ofall  bodies,  almoft  uponevery  change 
of  Air,  efpecially  if  the  body  be  porous,  do  here  become  fenfible,  where 
the  whole  body  is  fo  fmall,  that  it  is  almolt  nothing  but  furface  =,  for  as  in 
vegetable  liibftances,  Ifeenogreat  reafon  to  think,  that  the  moiftureof 
the  Aire(that,  fticking  to  a  wreath’d  beard,  does  make  it  untwiftjfhould 
evaporate,  or  exhale away,  any  fafter  then  the  moiftureof  other  bodies, 
but  rather  that  the  avolation  from,  or  accefs  of  moifture  to,  the  furfaces 
of  bodies  being  much  the  lame,  tholè  bodies  become  moft  fenfible  of  it, 
Vvhich  hâve  the  leaft  proportion  of  body  to  their  furface.  Soisit  alfo 
with  Animal  fubftances  $  the  dead  body  of  an  Ant,  or  fuch  little  créature, 
does  almoft  inftantly  Ihrivel  and  dry,  and  your  objeét  (hall  bequitean- 
other  thing,  before  you  can  half  delineate  it,  which  proceeds  not  from  the 
extraordinary  exhalation,  but  from  the  fmall  proportion  of  body  and  jui- 
ces,  to  theufual  drying  of  bodies  in  the  Air,  efpecially  if  warm.  For 
which  inconvenance,  where  I  could  not  otherwile  remove  it,  I  thought 
of  this  expédient. 

I  took  the  créature,  I  had  defign  d  to  delineate,  and  put  it  into  a  drop 
ofvery  well  reft  ified  fpirit  of  Wine,thisl  found  would  prefently  dilpatch, 
as  it  were,  the  Animal,  and  being  taken  out  of  it,  and  lay’d  on  a  paper, 
the  fpirit  of  Wine  would  immediately  fiy  away,  and  leavethe  Animal 
dry,  in  its  natural  pofture,  or  at  leaft,  in  a  conlfitution,  that  it  might  eafî- 
ly  with  a  pin  be  plac’d,  in  what  pofture  you  defired  to  draw  ic,vand  the 
limbs  would  lo  remain,  without  éither  moving,  orfhriveling.  And  thus  I 
dealt  with  this  Ant,  which  T  hâve  here  delineated,  which  was  one  of  ma- 
ny,  of  a  very  large  kind,  that  inhabited  under  the  Roots  of  a  Tree,  from 
whence  they  would  lally  out  in  great  parties,  and  make  moft  grievous 
havockofthe  Flowers  and  Fruits,  intheambient  Garden,  aml  return 
backagain  very  expertly,  by  the  famé  wayes  and  paths  they  went.  ; 

It  was  more  then  half  thebignefsof  an  F.arwig,  of  a  dark  brown,  or 
reddilh  colour,  with  long  legs,  onthehinder  of  which  it  would  ftarid 
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Up,anc3  raife  its  head  as  high  as  it  could  above  the  ground,  that  it  might 
llare the  further  aboutit,  juif  after  the  lame  manner  asl  havealfo  ob- 
ferv'd  a  hunting  Spider  to  do  :  and  putting  my  finger  towards  them, 
they  haveat  firftall  run  towards it,tiH almoft  at  it}  and  then  they  would 
ftand  round  about  it,  at  a  certain  diftance,  and  fmell,  as  it  were,  and  con- 
fider  whether  they  (hould  any  of  them  venture  any  further,  till  one  more 
bold  then  the  reft  venturing  to  climb  it,all  the  reft,  if  I  would  hâve  fuffer- 
ed  them,  would  hâve  immediately  followed  :  rnany  fuch  otherfeeming- 
ly  rational  aétions  I  hâve  obferv’d  in  this  little  Vermine  with  rnuch  plea- 
fure, which  would  be  too  long  to  be  here  related  }  thofe  that  defire  more 
of  them  may  fatisfie  their  curiofity  in  Ligens  Hiltory  ot  the  Bartadves. 

Having  infnar’d  lèverai  of  thefe  into  a  fmall  Box,  I  made  choice  of  the 
talleft  grownamongthem,  andfeparating  it  frorn  the  reft,I  gave  it  a  Gill 
of  Brandy,  or  Spirit  of  Wine,  which  after  a  vvhile  e’en  knock'd  him  down 
dead  drunk,  fo  that  he  became  movelefs,  though  at  firft  putting  in  he 
ffruggled  fora  pretty  vvhile  very  much,  till  atlaft,  certain  bubbles  iflù- 
ing  out  of  its  mouth,  it  ceafed  to  move  }  this  (  becaufe.  1  had  before 
found  them  quickly  to  recover  again,  if  they  were  taken  out  prefently  ) 
I  fuffered  to  lye  above  an  hour  in  the  Spirit }  and  after  I  had  taken  it 
out,  and  put  its  body  and  legs  into  a  natural  polture,  remained  move¬ 
lefs  about  an  houi}  but  then  ,  upon  a  fudden,  as  if  it  had  been  avva- 
ken  out  of  a  drunken  ileep,  it  fuddenly  reviv  d  and  ran  away }  be- 
ing  caught,  and  ferv’d  as  before,  hefor  a  whilecontinued  ftrugglingand 
ftrivingjtill  at  lait  there  ifiùed  feveral  bubbles  out  of  its  mouth, and  then, 
tanquam  animant  expirajjet ,  he  remained  movelels  for  a  good  vvhile  ;  but 
at  length  again  rccovering,  it  was  again  redipt,  and  fuffered  to  lye  lbme 
hours  in  the  Spirit}  notwithlfanding  which,  after  it  had  layen  dry 
lome  three  or  four  hours,  it  again  recovered  lifeand  motion:  Which 
kind  of  Experiments,  if  profecuted,  which  they  highly  deferve,  feem 
to  me  of  no  inconfiderable  ufe  towards  the  invention  of  the  Latent 
Scheme ,  (as  the  Noble  Verulam  calls  it)  or  the  hidden,  unknown  Texture 
of  Bodies. 

Of  what  Figure  this  Créature  appear’d  throughthe  Aiicrofcope ,  the 
32.  Scheme  ('though  notfo  carefully  graven  as  it  ought  )  will  repre- 
fent  to  the  eye,  namely  ,  That  it  had  a  large  head  A  A,  attheupper 
end  of  which  were  two  protubérant  eyes,  pearld  like  thofe  of  a  Fly, 
but  fmailer  B  B  }  out  of  the  Nofe,or  foremolf  part,  iflued  two  horns  C  C, 
of  a  fhape  fufficiently  differingfrom  thofe  of  a  blew  Fly,  though  indeed 
they  leetfL  tobe  both  the  famé  kind  of  Organ,  and  to  lerve  for  a  kind 
of  lmeiling  }  beyond  thefe  were  two  indented  jawsDD,  which.heo- 
pen’d  fide-wayes,  and  was  able  to  gape  them  afundev  very  wide  }  and 
the  end-s  of  thembeing  armed  with  teeth,  which  meeting  wenthetween 
each  other,  it  was  ableto  grafp.and  hold  aheavy  body  ,  three  or  four 
times  the  bulkand  weight  of  itsownbody  :  It  had  only  fix  legs,  lhapd 
like  thofe  of  a  Fly,  which,  asllhewedbefore,  is  an  Argument  that  it  îs  a 
winged  Infect,  and -though  I  could  not  percèive  any  fignof  them  in  the 
middl&part  of  its  body  _(  which  feem  d  to  confift  pf  three  joints  or  pie- 
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ccs  EF  G,  out  of  which  fprung  two  legs,  ÿet  ’tisknown  ihatthere  are 
of  them  that  hâve  long  vvings,  and  fly  up  and  down  in  the  air. 

The  third  and  lad  part  of  its  body  III  vvas  biggerand  Jarger  then 
the  othertvvo,  unto  which  it  was  joyn’d  by  a  very  fmall  middle,  and 
had  a  kind  of  loofe.fhell,  oranother  diftinft  part  of  its  body  H,  which 
leem’dto  be  interpos’d,  and  to  keep  the  thorax  and  belly  from  touch- 
ing. 

The  whole  body  was  cas’d  over  with  a  very  ftrong  armour,  and  the 
belly  III  was  covered  likewife  with  multitudes  of  fmall  white  Ihining 
brilles  ;  the  legs,  horns,  head,  and  middle  parts  of  its  body  were  beftuck 
with  hairs  allô,  but  fmaller  and  darker. 


Oblcrv.  L.  Of  the  wandring  Mite. 

IN  Sept  cm  ber  and  Ocfober,  1661.  I  obferv’d  in  Oxford  feveral  ofthefe 
little  pretty  Créatures  towandertoand  fro,and  often  totravelover 
the  plains  of  my  Window.  And  in  Septemher  and  oSober.  1663.  I  ob¬ 
ferv’d  likewife  feveral  of  thefe  very  lame  Créatures  traverfing  a  window 
at  London,  and  looking  without  the  window  upon  the  lubjacent  Wall  I 
found  whole  flocks  of  the  lame  kindrunning  toand  froamong  the  lmall 
graves  and  thicketsof  greenmofs,  and  upon  the  curioully  fpreading  ve- 
getable  blevv  or  yellow  mois ,  which  is  a  kind  of  a  Mulhrome  or  Tews- 
ear. 

Thefe  Créatures  to  the  naked  eye  feemed  to  be  a  kind  of  black  Mite, 
but  much  nimbler  and  ilronger  then  the  ordinary  Cheefe-Mites  5  but 
examining  them  in  a  Alicrofcopc ,  I  found  themto  be  a  very  finecrulled 
or  fhell’d  Infeft,  much  like  that  reprefented  in  the  firft  Figure  of  the 
three  and  thirtieth  Scheme,  with  a  protubérant  oval  lhell  À,  indented 
or  pitted  with  an  abundance  of  fmall  pits ,  ail  covered  over  with  little 
white  brilles,  whofe  points  ail  direâed  backwards. 

It  had  eight  legs,  each  of  them  provided  with  a  very  fliarp  talion,  or 
clawat  the  end,  which  this  little  Animal,  initsgoing,  faftned  into  the 
pores  of  the  body  over  which  it  went.  Each  of  thefe  legs  were  beftuck 
in  every  joynt  of  them  with  multitudes  of  fmall  hairs,  or  fifwere- 
Ipeû  the  proportion  they  bore  to  the  bignefs  of  theleg)  turnpikes,  ail 
pomting  towards  the  claws. 

The  Thorax, or  middle  parts  of  the  body  of  this  Créature. was  exceed- 
ing  fmall,  in  relpeft  bothof  the  head  and  belly  ,  it  being  nothing  but 
that  part  which  was  covered  by  the  two  lhells  B  B,  though  itfeem’d  to 
grovv  thicker  underneath:  And  indeed,  if  we  conlider  the  great 
variety  Nature  ufes  in  proportioning  the  three  parts  of  the  body, 
the  Head,  Thorax,  and  Belly  )  we  lhall  not  wonder  at  the  fmall  pro¬ 
portion  of  this  Thorax ,  nor  at  the  vafcer  bulk  of  the  belly,  for  could 
we  exaâly  anatomife  this  little  Créature,  and  obferve  the  particuiar  de- 
ligns  of  each  part,  we  fhould  doubtlels,  as  we  do  in  ail  her  more  ma- 
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nageable  and  tradable  fabricks ,  find  much  more  reafon  to  admire  the 
excellency  of  her  contrivance  and  workmanlhip,  then  to  wonder,  it  vvas 
not  made  othenvife. 

Thehead  of  this  little  Infed  was  fhap'd  fomewhat  like  a  Mites,  that 
is,it  had  a  long  fnout ,  in  the  manner  of  a  Hogs,  with  a  knobbed  ridge 
runningaiong  themiddle  ofit,  vvhich  was  belluck  on  eitherfide  with 
many  imall  brilles,  ail  pointing  forward,  and  two  very  large  pikes  or 
horns,  which  rofe  from  the  top  of  the  head,  juif  over  each  eye,  and 
pointed forward alfo.  It  had  twopretty  large  blackeyeson  eitherfide 
of  the  head  E  E,  from  one  of  which  I  could  fee  a  very  bright  refledion 
of  the  window,  which  made  me  ghefs,  that  the  Cornea  of  it  was  fmooth, 
like  thofe  of  bigger  Infeds.  Its  motion  was  pretty  quick  and  flrong, 
it  being  able  very  eafily  to  tumble  a  flone  or  elod  four  times  as  big  as  its 
whole  body. 

At  the  famé  time  and  place,  and  divers  times  fince,  I  hâve  obferved 
with  my  Microfcope  ,  another  little  Infed  ,  which,  though  I  hâve  not  an- 
nexed  the  pidure  of,  may  be  worth  noting,  for  its  exceeding  nimblenels 
as  well  as  fmalnels}  it  was  as  fmall  as  a  Mite,  with  a  body  deep  and 
ridged,  almofl  like  a  Flea  3  it  had  eight  blood-red  legs,  not  very  long, 
but  llender  ;  and  two  horns  or  feelers  before.  Its  motion  was  fo  exceed¬ 
ing  quick,  that  I  hâve  oftenlolf  fight  of  onel  hâve  obferved  with  my 
naked  eye  3  and  though,  when  it  was  not  frighted,  I  was  able  to  follow 
the  motions  of  lome  with  my  Alicrofcope  3  yet  if  it  vvere  never  fo  little 
flartled,  it  pofled  avvay  vvithfuchfpeed,  andturn’d  and  vvinded  it  felf 
fo  quick,  that  I  fhould  prefently  lofe  lîght  of  it. 

When  I  firlf  oblerv’d  the  former  of  thefe  Infeds,  or  Mites,  I  began  to 
con  jedure,  that  certainly  I  had  found  eut  the  vagabond  Parents  of  thofe 
Mites  we  find  in  Cheefes,  Meal,  Corn,  Seeds,  mufly  Barrels,  mufly  Lea- 
ther,e>'c.  thefe  little  Créatures,  vvandring  to  and  fro  every  vvhither, 
might  perhaps,  as  they  vvere  invited  hither  and  thither  by  the  multy 
fleamsof  feveral  putrifying  bodies,  make  their  invafionsupon  thofe  new 
and  pleafing  territories  ,  and  there  fpending  the  remainder  of  their  life, 
which  might  be  perhaps  a  day,  or  thereabouts,  in  very  plentiful  and  rio- 
tous  living,  might  leave  their  off-fpring  behind  them ,  which  by  the 
change  ol  the  lôil  and  Country  they  now  inhabité,  might  be  quite  al- 
ter’d  from  the  hew  of  their primogenitors ,  and,  like  Mores  tranfiated  into 
Northern  European  Climates,  after  a  little  time,  change  both  their  skin 
and  fhape.  And  this  feems  yct  more  probable  in  thefe  Infeds,  becaulê 
that  the  foilorbody  they  inhabit,  feems  tobe  almofl  half  their  parent, 
forit  notonly  hatches  and  brings  thofe  little  eggs,  orfeminal  principles, 
to  perfedion,  but  feems  to  augment  and  nourifh  them  allô  before  they 
arehatch'd  or  lhaped  3  forit  isobviousenoughto  be  obferv’d,  that  the 
eggs  of  many  other  Infeds,  and  particularly  of  Mites,  are  increas’d  in 
bulk  after  they  are  laid  out  of  the  bodies  of  the  Inlêds,  and  plump’d 
fometimes  into  many  times  their  former  bignels ,  fo  that  the  bodies  they 
are  laid  in  being,  as  it  were,  half  their  mothers,  we  fhall  not  wonder  that 
it  fhould  hâve  fuch  an  adive  power  to  change  their  forms.  We  find  by 
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relations  how  much  the  Negro  Wofflen  do  befmeer  the  of-fpring  of  the 

brm8InS  tonh  n^ther  whitedkinn’d  nor  black,  but  tawny 
nided  Mulattos .  3 

Now  though  ïptopound  thïs  as  probable,  I  hâve  notyet  beenfofarr 
certify  d  by  Obfervations  as  to  conclude  any  thing,  either  pofitively  or 
negatively,concei’ning  it.  Perhaps/ome  more  lucky  diligence  may  pleafg 
the  curions Inqmrer  vvith  the  difcovery  of  this,to  be  a  truth, which  Inow 
conjefture,  and  may  thereby  give  him  a  fatisfaûory  account  of  the  caufe 
of  thofe  créatures  , whole  original  feems  yet  fo  obfcure,  and  may  give  him 
came  to  beheve,that  many  other  animate  beings,that  feemalfo  to  be  the 
taere  pr  oduit  of  pntnfaction,  may  be  innobled  with  a  Pedigree  as  anci- 
ent  as  the  firft  création  and  fai  t  exceed  the  greateft  beings  in  their  mi¬ 
merons  Généalogies.  But  on  the  other  fide,  if  it  fhould  befound  that 
theiej0r  any  other  animate  body,have  no  immédiate  fîmilar  ParentJ  hâve 
in  another  place  fet  down  a  conjcâural  typotbefis  whereby  thofe  vh<c- 
U0me,/f  may  likely.enough  be  fo.Iv’d,  wherein  the  infinité  wifdom  and 
piovidence  of  the  Creator  is  no  lefs  rare  and  wonderfiill. 


Obfcrv.  L  I.  Of  the  Crab-like  kfeiï. 

REading  one  day  in  Septemb.  I  chanced  to  obfervc  a  very  final  créature 
creep  over  the  Book  I  was  reading,very  flowly.s  having  a  Mcrofcepe 
by  me,I  obferv  d  it  to  be  a  créature  ofa  very  unufual  form,and  that  not 
Jels  notable  5  îuch  as  is  delcrib  d  in  the  fécond  Figure  of  the  22.  €cheme  It 
was.about  the  bignefi  ofa  large  Mite, or  fomewhat  longer, it  had  ten  legs 
eight  of  which,  A  AA  A,  were  topt  with  veryfharp  claws,  and  were  thofe 
upon  which  hewalk  d,  feeming  lhap’d  much  Jike  thofe  ofa  Crab  which 
in  many  other  things  alfo  this  little  créature  refembled  ;  for  the  two 
other -claws, B  B,  which  were  the  formoftofall  the  ten,and  feem’d  to  grow 
out  of  lus  head^like  the  horns  of  other  Animals^were  exaftly  forrn’d  in  the 
manner  of  Crabs  or  Lobfters  claws3  for  they  were  fhap’d  and  jointed 
much  like  thofe  reprefened  in  the  Scbeme^nd  the  ends  of  them  were  fur- 
j  dwith  a  pair  of  claws  or  Pincers,C  C,  which  this  little  animal  did  open 
and  fhutatpleafure  :  It  feem’d  to  make  ufe  of  thofe  two  horns  or  claws 
bothfor  feelers  and  holders  $  for  in  its  motion  it  carried  thefe  aloft  ex- 
tended  before,  moving  them  to  and  fro,  juif  as  a  man  blindfolded 
would  do  his  hands  when  he  is  fearfull  of  running  againfi  a  Wall  and  if  I 
put  a  hair  to  it,  it  would  readily  take  hold  of  it  with  thefe  claws 
and  feem  to  hold  it  fait.  Now,  though  thefe  horns  feem'd  to  lërve  him 
for  two  ules,namely,for  foeling  and  holding  ;  yet  he  feem’d  neither  blind 
having  two  fmall black  fpots,  D  D,  which  bythe  make  of  them,  and  the 
bnght  réfection  from  them  feem’d  to  be  his  eyts ,  nor  did  itwant  other 
hands,  having  another  pair  of  claws,  E  E,  very  neer  plac’d  to  its  tnouth, 
and  leem  d  adjoining  to  it. 

The  whole  body  was  cafed  over  with  armotir-fhells,  as  is  ufitall  in  ail 
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thofe  kinds  of  crujiaceoiis  créatures,  efpecially  about  thcir  bellies,  and 
feem’d  of  three  kinds  ;  the  head  F  feem’d  cover’d  vvith  a  kind  of  lèaly 
fhcll3  the  thorax  with  two  fmooth  fhells,  or  Bdngs,  G  G,  and  thc  belly 
vvith  eight  knobb’d  ones.  I  could  not  certainly  find  whether  it  had  under 
thefe  laft  fhells  any  wings,  but  I  fufpeft  the  contra ry  5  for  I  hâve  not  found 
any  wing’d  Infeftwith  eight  leggs,  two  of  thofe  leggs  being  alvvays  con- 
verted  into  wings,  and,  for  the  moft  part,  thofe  that  hâve  but  iix,  hâve 

Tliis  créature,  though  I  could  never  mcet  with  more  then  one  of 
them,  and  fo  could  not'make  fo  many  examinations  of  it  as  otherwife  I 
vvouldjldid  n  ot  withfta  n  din  g  ,by  reafon  of  the  great  curiofity  that  appear’d 
to  me  in  its  fhape,delineate  it,  to  (hew  that, in  ail  likelihood,  Nature  had 
crouded  together  into  this  very  minute  Infeft,  as  many,  and  as  ex  cellent 
contrivances,  as  into  the  body  ot  a  ver  y  laige  Giab,  which  exceeds  it  in 
bulk,perhaps,fome  Millions  of  times  ;  for  as  to  ail  the  apparent  parts, there 
is  a  greaterrather  then  a  lefs  multiplicity  of  parts, each  legg  lias  as  many 
parts,  and  as  many  joints  as  a  Crabs,  nay,and  as  many7  hatrs  or  brides  y  and 
the  like  may  be  in  ail  the  other  vifible  parts  y  and  ’tis  very  likely,that  the 
internai  curiofities  are  not  lefs  excellent  :  It  being  a  general  rule  in  Na¬ 
turel  proceedings,  that  where  fhe  begins  to  difplay  any  cxcellency,  if 
thefubjeû  be  further  fearch’d  into,  it  vvill  manifeft,  that  there  is  not  lefs 
curiofity  in  thofe  parts  which  our  lîngle  eye  cannot  reach,  then  in  thofe 
which  are  more  obvious. 


Obferv.  LU.  Of  the  ftndl  Silver -colourd  Book-worm. 

AS  among  greater  Animais  there  are  many  that  are  fcaled,  both  for 
ornament  and  defence,  fo  are  there  not  wanting  fuch  allô  among  the 
lefler  bodies  of  Infefts,  vvhereof  this  little  créature  gives  us  an  Inftance. 
Itis  a  fmall  whiteSilver-fhining  Worm  or  Moth, which  I  found  much  con- 
verfant  among  Booksand  Papers,  and  is  fuppos  d  to  be  that  which  cor¬ 
rodes  and  eats  holes  through  the  leaves  and  covers  y  it  appears  tothe 
naked  eye,  afmall  gliftering  Pearl-colour’d  Moth, which  upon  the  remov- 
ing  of  Books  and  Papers  in  the  Summer,  is  often  obferv’d  very  nimbly  to 
feud,  and  pack  away  to  fome  lurking  cranney,  where  it  may  the  better 
proteû  it  lelf  from  any  appearing  dangers.  Its  head  appears  bigg  and 
blunt,  and  its  body  tapsrs  from  it  towads  the  tail,  imaller  and  Imaller, be¬ 
ing  fhap’d  almoff  like  a  Carret. 

This  the  Microfcopical appearance  w i  1 1  more  plainly  manifefljwhich  ex- 
hibits,inthe  third  Figure  of  the  33. Schcme ,  aconical  body,  divided  into 
fourteen  feveral  partitions, being  the  appearance  of  fo  many  lèverai  fliels, 
or  fhields  that  cover  the  whole  body,  every  of  thefe  fhells  are  again  co¬ 
ver  d  ortiled  over  vvith  a  multitude  ot  thin  traniparent  fcales,  which, 
from  the  multiplicity  of  their  reflefting  fùrfaces,make  the  whole  Animal 
appear  of  a  perfeft  Pearl-colour. 
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Which, by  the  way, may  hint  us  the  reafon  of  that  fo  much  admired  ap- 
pcarance  of  thofe  fo  highly  efteem'd  bodies,  as  alfo  of  the  like  in  mother 
of  Pearl-fhells,  and  in  multitudes  ofother  (helly  Sea-fubftances  $  for  they 
each  of  them  confifting  of  an  infinité  number  of  very  thin  fhells  or  Ja- 
minated  orbiculations,  caufe  fuch  multitudes  of  refledions,  that  the  com- 
pofitions  of  them  together  with  the  reflecfions  of  othersthat  are  lo  thin 
as  to  afford  colours  (of  which  I  elfevvhere  give  the  reafon)  gives  a  ve¬ 
ry  pleafant  rcfledion  of  light.  And  that  this  is  the  true  caufe, feems  likely, 
firft,  becaufo  ail  thofe  fo  appearing  bodies  are  compounded  of  multitudes 
of  plated  fubftances.  And  next  thnt.by  ordering  any  trafparent  fubftance 
after  this  manner,the  like  Thœnomena  may  be  producd  this  will  be  made 
very  obvious  by  the  blowing  of  Glafs  into  excetding  thin  fhells,  and 
then  breaking  them  into  fcales, which  any  lamp-vvorker  will  prefently  do  ; 
fora  goodquantity  of  thefe  fcales, laid  in  a  heap  together, hâve  much  the 
famé  refemblance  of  Pearls.  Another  way,  not  lefs  inftrudive  and  plea- 
fant,  is  a  way  which  I  hâve  feveral  tintes  done,  which  is  by  vvorking  and 
toffing,as  ’twere,  a  parcel  of  pure  cry  ftalline  glafs  whilft  it  is  kept  glowing 
hot  in  the  blown  flarae  of  a  Lamp,  for,by  that  means,that  purely  tranfpa- 
rentbody  will  be  fo  divided  into  an  infinité  number  of  plates, or  fmall 
ftrings,  with  interpos’d  aerial  plates  and  fibres,  that  from  themultiplicity 
of  the  refledions  from  each  of  thofe  internai  furfaces,  it  may  be  draWn 
out  into  curious  Pearl-like  or  Silver  wire,  which  though  fmall,  will  yet 
be  opacous:j  the  famé  thing  I  hâve  done;  with  a  composition  of  red  Colo- 
fhon  and  lurpeutinc,  and  a  little  Bee ’s  Wax,  and  may  be  done  likewife 
with  Birdlime,  and  fuch  like  glutinous  and  tranfparent  bodies  :  But  to  re- 
turn  to  our  defoription. 

The  fmall  blunt  head  of  this  Infed  was  furnifh’d  on  either  fide  of  it 
with  a  clufter  of  eyes,  each  of  which  feem’d  to  contain  but  a  very  few,  in 
comparifon  of  what  I  had  obferv'd  the  clufters  of  other  ïnfeds  to  abound 
with  -,  each  of  thefe  clufters  were  befet  with  a  row  of  fmall  brides,  much 
like  the  cilia  or  hairs  on  the  eye-lids,  and,  perhaps,they  ferv’d  for  the 
famé  purpofc.  It  had  two  long  horns  before,  which  were  ftreighf,  and 
tapéringtowardsthe  top,  curioully  ring'd  or  knobb’d,  and  brided  much 
lift  theMarfh  Weed,  call’d  Horfe-tail,  or  Cats-tail,  having  at  eachknot 
a  fi  ig’d  Girdlc,as  I  may  fo  call  it,  of  fmaller  hairs,  and  feveral  bigger  and 
large!  brilles, here  and  there  difpers’d  amongthem  :  befides  thefe,  it  had 
two  Ihorter  horns,  or  feelers,  which  wereknotted  andfring'd,  juft  as  the 
former,  but  wanted  brides,  and  were  blunt  at  the  ends  5  the  hinder  part 
of  the  créature  was  terminated  with  three  tails,  in  e  very  particularre- 
fèmbling  the  two  longer  horns  that  grew  out  of  the  head  :  The  leggs  of 
it  were  fcal'd  and  hair’d  much  like  the  reft,  but  are  not  c-xprefs'd  in  this 
Figure,  theMoth  being  intangled  ail  in  Glew,  and  fo  the  leggs  ofthis 
appear’d  not  through  the  Glafs  which  looked  perpendicularly  upon 
the  back. 

This  Animal  probably  feedsupon  the  Paper  and  covers  ofBooks,  and 
perforâtes  in  them  feveral  fmall  round  holes,  finding,  perhaps,  a  conve- 
nient  nourifhment  in  thofe  hufks  ofHemp  and  Flax,  which  hâve  pafs’d 
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through  lb  many  fcourings,  wafhings,dreilings  and  dryings,  as  the  parts 
ofold  Paper  muft  neceflarily  havefuffer’d;  the  digeftive  faculty,it  feems., 
of  thefe  little  créatures  being  able  yet  further  to  work  upon  thofe  ftub- 
born  parts,  and  reduce  them  into  anotherform. 

And  indeed,  when  I  confider  what  a  heap  of  Saw-duft  or  chips  this 
little  créature  (which  is  one  of  the  teeth  of  Time)  conveys  intoits  in- 
trais.  I  cannot  chufe  but  remember  and  admire  the  excellent  contrivance 
of  Nature,  in  placing  in  Animais  fuch  a  fire,  as  is  continually  nourifhed  and 
fupply’d  by  the  materials  convey’d  into  the  flomach,  and  fometited  by  the 
bellows  of  the  lungs  ;  and  in  fo  contriving  the  moft  admirable  fabrick  of 
Animais,  as  to  make  the  very  fpending  and  wafting  of  that  fire,  to  be 
inftrumental  to  the  procuring  and  colledting  more  materials  to  augment 
and  cherilh  it  felf,  which  indeed  feems  to  be  the  principal  end  of  ail  the 
contrivanccs  obfervable  in  bruit  Animais. 


Obferv.  LIII.  Of  a  Flea. 

'T’He  ftreugth  and  beauty  of  this  fmall  créature,  had  it  no  otherrela- 
tion  atall  to  man,  would  deferve  a  defeription. 

For  its  ftrength,  the  Microfcope  is  able  to  make  no  greaterdilcoveries 
of  it  then  the  naked  eye,  but  onely  the  curions  contrivance  of  itsleggs 
and  joints,  for  theexerting  that  ltrcngth,is  very  plainly  manifefted,  fuch 
as  no  other  créature,  I  hâve  yet  obferv’d,  has  any  thing  like  it  5  for  the 
joints  ofit  are  foadapted, that  he  can,as ’tvvere,fold  them  (hortone  with- 
in  another.and  lùddenly  (lretch,or  fpring  them  out  to  their  whole  length, 
that  is,  of  the  fore-leggs,  the  part  A,  of  the  34.  Scheme,  lies  within  B, 
and  B  within  C,  parallel  to,  or  fide  by  fidc  each  other;  but  the  parts 
of  the  two  next,  lie  quite  contrary,  that  is,  D  without  E,  and  E  with- 
out  F,  but  parallel  alfo;  but  the  parts  ofthe  hinder  leggs,  G,  H  and  I, 
bend  one  within  another,  like  the  parts  of  a  double  jointed  Ruier,  or 
like  the  foot,  legg  and  thigh  of  a  man  ;  thefe  fix  leggs  he  clitches  up  al- 
together,  and  when  he  leaps,  fprings  them  ail  out,  and  thereby  exerts 
his  whole  llrength  at  once. 

But,  as  for  the  beauty  ofit,  the  Mi crofi ope  manifelts  it  to  be  ail  over 
adorn'd  vvith  a  curioully  polilh’d  fuitof  fable  Armour,  neatly*  jointed, 
and  belet  with  multitudes  of  lharp  pinns,  lhap’d  almofl  like  Porcupipe’s 
Quills.  or  brightconicalSteel-bodkins  ;  the  head  is  oneither  fidebeau- 
tify’d  with  a  quick  and  round  black  eye  K,  behind  each  of  which  alfo 
appears  a  fmall  cavity,  L,  in  which  he  feems  to  move  to  and  fro  a  cer¬ 
tain  thin  film  befet'vvith  many  fmall  tranlparent  hairs, which  probably  may 
behisears;  in  theforepart  of  his  head,  between  the  two  fore-leggs,  he 
has  two  Imall  long  jointed  feelers,  or  rather  fmellers,  M  M,  which  have 
four  joints, and  are  hairy,  like  thoie  of  lèverai  other  créatures  ;  between 
thefe,  it  has  a  Imall  probofris,  or  probe ,  N  N  O,  that  feems  to  confit  of  a 
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tübe  N  N,  and  a  tongue  orfucker  O,  which  I  hâve  perceiv’d  hlm  to  flip 

?  and  Th-i,  Bef  drS  t5efe’  Aic  nas  alfo  two  cbaPs  or  biters  P  P,  which  are 
lbmewhat  like  thofe  of  an  Ant,  butlcould  not  perceive  them  tooth  d 
thefe  werelhapd  very  hkethe  blades  of  a  pair  of  round  top’d  Sc  zers’ 
and  were  opened  and  but  ;uft  after  the  famé  manner  5  with  thefe  InfoS 
îrients  does  this  httle  bufie  Créature  bite  and  pierce  the  Ikin  and  fuck 
out  theblood  of  an  Animal, leaving  the  foin  inflamcd  with  a  fmall  round 
red  ipot.  Thefe  parts  are  very  difficult  to  be  difcovered,  becaufe  for 
the  mort  part  they  lye  covered  between  the  fore- legs.  T  here  are  manv 
other  particulars,  which,  being  more  obvious,  and  affording  no  ereat 
matter  of  information ,  I  lhallpafs  by,  and  refer  the  Reader  to  the  Fi- 
gurc. 


Obferv.  L  I  V.  Of  a  Loufe. 

T  His  is.a  Nature  fo  officions  ,  that  twill  be  known  to  every  one  at 
A  r  °r  °therî  fo  bu&’  and  f°  inlP^cnt,  that  it  will  b7e  intrï 
thaffit  l  10  eVCry  °neS,  COnif’an>-’  andfo  Prend  and  afpiring  withaS 
Crown  ?  T  t?nrample  °*r  thebeft,  and  affects  nothing  fo  muchasà 
Ci  own ,  feeds  and  hves  very  high,  and  that  makes  it  fo  faucy  as  to  nul! 
nyonc  by  the  cars  that  cornes  m  its  way,  and  will  never  bequiet  tih  it 
î"drT,!00a;  lt,1Stro.ubled  at  nothing  fo  mnch  as  at  a^an  that 
mifrl  hCf  hlSbeod’  as  jno,WIng  that  man  is  plotting  and  contriving  (bme 
miidnei  aga.nft  it,  and  that  makes  it  oftentime  fculk  into  fome  mean^r 
and  lower  place,  and  run  behind  a  mansback,  though  it  go  very  much 
againft  thehair;  which  tll  conditions  of  ithaving  made  it  betterknown 
hen  tiufted,  vvould  exempt  mefrom  making  anyfurtherdelcription  of 

mattn  ’  Mrcrofcope,  bring  me  other  infor- 

p  ‘,n”n  n\  F°r  th,s  has  d  ifcovered  to  me,  by  means  of  a  very  bright 

flfaffid  lfkethfr that  V*a  Creattre  °f  3  very  odd  ftape  5  it  bas  a  hfad 
ffiapdhkethat  expreft  ln  35 -Scheme  marked  with  A,  which  feems  al- 

moft  Comcal  but  Isa  littleflatted  on  the  upper  and  under  fides  at  the 

biggeft  part  of  which,  on  either  lîde  bchinfîhe  head  (  as  it  were  be- 

wgthe  place  where  other  Créatures  ears  ftand)  areplaced  itstwoblack 

veralLPF/^i,^5  Iu°kl.Dg  backwardf>  and  fenced  round  with  fe- 
v  ral  fmall  cha :  or  hairs  that  incompafs  it,fo  that  it  feems  this  Créature 

has  no  very  good  forefight  :  It  does  not  feem  to  hâve  any  eye-lids  and 
therefore  perhaps  its  eyes  were  fo  placed,  that  it  might  the  better  cleanfe 

fo  m,  T  ’tS.  ,f°redegs  5  and  P^haps  this  may  be  the  reafon,  why  they 
fo  rouch  avoid  and  run  from  thelight  behind  them,  for  being  made  to 
live  in  the  (hady  and  dark  recettes  of  the  hair,  and  thence  probfoiy  their 
ey  e  having  a  great  aperture,  the  open  andelear  light,  efpecially  that 
cf  the  Sun,  niult  needs  very  much  offend  them  5  to  focure  thefoeyes 
fi  m  receiving  any  m;ury  Iront  the  hairs  through  which  it  pâlies ,  it  has 

F  F  2  two 
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two  hornsthat  grow  before  it,  in  the  place  where  one  would  hâve 
thought  the  eyeslhould  be  ;  each  of  thefe  C  C  hath  four  joynts,  vvhich 
are  fringed,  as  ’twere,  with  lmall  brilles,  from  which  to  thetip  of  its 
fnout  D,  the  head  feems  very  round  and  tapering,  ending  in  a  very 
(harp  nofe  D,  which  feems  to  hâve  a  fmall  holc,  and  to  be  the  pafiàge 
through  which  he  fucks  the  blood.  Now  whereas  if  it  be  plac’d  on  its 
back  with  its  bclly  upwards,  as  itis  in  the  35.  Schéma ,  it  leeros  in  feve- 
ral  Pofitions  to  hâve  a  refemblance  of  chaps,  or  jaws,  asis  reprefented 
in  the  Figure  byEE,  y  et  in  other  poftures  thofedark  ftrokesdifappear  ; 
and  having  kept  lèverai  of  rhtm  in  a  box  for  two  or  three  dayes,  lo  that 
for  ail  that  time  they  had  nothing  tofcedon.  Ifound,  upon  letting  one 
creep  on  my  hand,  that  it  immediately  fell  to  fucking,  and  did  neither 
feem  to  thruft  its  nofe  very  deep  into  the  fkin,  nor  toopen  any  kind  of 
mouth,  but  I  could  plainly  perceive  a  fmall  current  of  blood,  which 
came  direftly  from  its  fnout,  and  part  into  its  bclly  5  and  about  A  there 
feem’d  a  contrivance,  fomewhat  refembling  a  Pump,  pair  of  Bellows,  or 
Heart,  for  by  a  very  lwifi  fyfiole  and  diajiole  the  blood  feenfd  drawn 
from  the  nofe,  and  forced  into  the  body.  It  did  not  feem  at  all,though 
I  viewed  it  a  good  while  as  it  was  fucking,  to  thruft  more  of  its  nofe  in¬ 
to  the  fkin  thcn  the  very  fnout  D,  nor  did  it  caufe  theleaft  difcernable 
pain,  and  yetthe  blood  feem’d  to  run  through  its  head  very  quick  and 
freely,  fo  that  it  feems  there  is  no  part  of  the  Ovin  but  the  blood  is  di- 
fpers’d  into,  nav,  even  into  the  cuticula  ^  for  had  it  thruft  its  whole  nofe 
in  from  D  to  6  C,  it  would  not  hâve  amounted  to  the  fuppofed  thick- 
nefs  of  that  tegume «f ,the  length  of  the  nofe  being  not  more  then  a  three 
hundredthpartof  aninch.  "it  lias lix legs,  covered  witha  very  tranfpa- 
rent  fliell ,  and  joynted  exafcly  like  a  Crab  s ,  or  Lobfter  s  $  each  leg  is 
divided  into  fix  parts  by  thefe  joynts ,  and  thofc  hâve  hcre  and  there 
feveral  fmall  hairs}  and  at  the  end  of  each  leg  it  has  two  claws,  very 
properly  adapted  for  its  peculiar  ufe,  being  thereby  inabled  to  walk 
very  fecurely  both  on  the  fliin  and  hair  ^  and  indeed  this  contrivance  of 
the  feet  is  very  curious,  and  could  not  bemade  more  commodiouliy  and 
compendioully,  for  performing  both  thefe  requilite  motions,  of  vvalking 
and  climbing  up  the  hair  of  amans  head,  then  itis:  for,  by  having  the 
lefièr  clavv  (a)  fet  fo  much  ftiort  of  the  bigger  (b)  when  it  walks  on 
the  fkin  the  fliorter  touches  not,  and  then  the  feet  are  the  famé  with 
thofe  of  a  Mite,  and  feveral  other  fmall  Infeâs,  but  by  means  of  the 
fmall  joynts  of  the  longer  claw  it  can  bend  it  round,  andio  with  both 
claws  take  hold  of  a  hair,  inthemanner  reprefented  in  the  Figure,  the 
long  tranfparent  Cylinder  FFF,  being  a  Man  s  hair  held  by  it. 

The  Thorax  feem’d  cas’d  with  another  kind  of  fubftance  then  the  bel- 
ly,  namely,  witha  thin  tranfparent  horny  fubftance,  which  upon  the 
faftingof  the  Créature  did  not  grow  flaccid  5  through  this  I  could  plam- 
ly  fee  the  blood,  fuck’dfrom  my  hand,  tobe  variouily  diftributed,  and 
mov’d  to  and  fro;  and  about  G  there  feem’d  a  pretty  big  white  fub¬ 
ftance,  which  feem’d  to  be  moved  within  its  thorax befides, there  ap- 
pear’d  very  many  fmall  milk-white  vellels,  which  croft  over  the  breaft 

between 
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between  the  legs,  out  of  which,  on  cither  fide,  were  many  fmall  bran- 
chings,thefe  feem'd  to  be  the  veins  and  arteries,for  that  which  is  analogus 
to  blood  in  ail Infefts  is  milk-white. 

The  belly  is  covered  with  a  tranfparent  fubftance  likewife,  but  more 
refembling  a  fkin  then  a  fbell ,  for  ’tisgrain’d  alloverthe  belly juftlike 
the  skin  in  the  palms  of  a  man’s  h  and,  and  vvhen  the  belly  is  empty,grows 
very  flaccid  and  wrinkled  $  at  theupperend  of  this  is  plaCed  che  fio- 
machHEfand  perhapsalfo  the  white  fpotl  1  may  be  theliver.or pancréas, 
whichtby  the  penfidltuk,  motion  of  the  guts,  is  a  little  mov’d  to  and  fro, 
not  with  a  fjjiole  and  diaftole^  but  rather  with  a  thronging  or  jufiling 
motion.  Viewing  one  of  thefe  Créatures,  after  it  had  faftcd  twO  dayes, 
ail  the  hinder  part  was  lank  and  flaccid  ,  and  the  white  fpotl  Ihardly 
mov’d,  mofiof  the  white  branchingsdifappear’d ,  and  mofialfo  of  the 
rednels  or  fucked  blood  in  the  guts,  the  perijlalticJ^  motion  of  which 
was  fcarce  difcernable  f,  but  upon  the  fuffering  it  tofuck,  it  prefently 
fill’dthelkin  of  the  belly,  and  of  the  fix  fcolop’d  embofments  on  either 
fide,  as  full  as  it  could  be  ftuft  ;  the  (tomach  and  guts  were  as  full  as 
they  could  hold  ;  the  periflaltic^  motion  of  the  gut  grew  quick,and  the 
jufiling  motion  of  II  accordingly;  multitudes  of  milk-white  veflels 
feem’d  quickly  filled,  and  turgid,  which  were  perhaps  the  veins  and  ar- 
teries,  and  the  Créature  w7as  fo  greedy,  that  though  it  could  not  contain 
more,  yet  it  continued  fucking  as  fafi  as  ever,  and  as  fait  emptying  it  felf 
behind:  the  digeftion  of  this  Créature  mufi  needs  be  very  quick,  for 
though  I  perceiv  d  the  blood  thicker  and  blacker  when  fuck  d,  yet, 
when  in  the  guts,  it  was  of  a  very  lovely  ruby  colour,  and  that  part  of 
it,  which  was  digefted  into  the  veins,  feemed  white  5  whence  itappears, 
that  a  further  digefiion  of  blood  may  make  it  milk,  at  leafi  of  a  refem¬ 
bling  colour:  What  iselfeobfetvable  in  the  figure  of  this  Créature,  may 
be  feen  by  the  3  5.  Scheme, 


Obferv.  LV.  Of  Mites, 

THe  leafi  of  Reptiles  I  hâve  hitherto  met  with,  is  a  Mite,  a  Créature 
whereof  there  are  fome  fo  very  fmall ,  that  the  fharpeft  fîght,  un- 
affified  withGlaflés,  isnotabletodilcern  thern,  though,  being  white  of 
themfelves,  they  move  on  a  black  and  fmooth  furface  5  and  the  Eggs, 
out  of  which  thefe  Créatures  feem  to  be  hatch'd,  are  yet  fmalïer,  thofe 
being  ufùally  not  above  a  four  or  five  hundredth  part  of  a  well  grown 
Mite,  and  thofe  well  grown  Mites  not  much  above  one  hundredth 
of  an  inch  in  thicknefs  ;  fo  that  according  to  this  reckoning  there  may  be 
no  lefs  then  a  million  of  well  grown  Mites  contain’din  a  cubick  inch,  and 
five  hundred  times  as  many  Eggs. 

Notwithfianding  which  minutenefs  a  good  Microfcope  difeovers  thofe 
fmall  movable  fpecks  to  be  very  prettily  fhap'd  Infedis,  each  of  them  fur- 

nifh'd. 
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Fig-  ï- 
Sthem,  36, 


nifli  d  .with  cight  wellfliap  cl  and  proportion^  legs,  which  areeach  of 
them  joynted  or  bendable  in  cight  lèverai  places,  or  joynts,  each  of 
whlçh.s  covcred  for  the  moft  part,  vvith  a  very  tranfparent  lhell,  nd 
the  lovver  end  of  the  lhell  of  each  joynt  is  fringed  with  feveral  fmall 
hatrs^  the  contnvanceof  the  joynts  feems  the  very  famé  with  thaTof 
Crabsand  Lobllers  legs,  and  l.ke  thofe  alfo,  they  are  each  of  themter 
mmated  with  a  very  fharp  claw  or  point  ;  four  of  thefe  legs  are  fonîa- 
ced,  that  they  feem  to  draw  forwards,  the  other  four  are  placed  ïn  a 

E:irocSnPOfitl°n3  therCby  £°  th£  body  backwards  when 

Theb°djAaS  in  °tb?r  Alar?cr  fcfcâs,  confilis  of  three  régions  or 
middîe^ tbe  knder  or  belly  A  feems  covered  with  one  intire  lhell ,  the 
n,  ddle  or  chelf,  feems  dtv.ded  mto  two  lhells  B  C.  which  running  one 
Within  the  other,  the  Mite  is  ableto  Ihrink  in  and  thruff  out  asit  find! 
occafion,  as  it  can  alfo  the  fnout  D.  The  whole  body  is  pretty  tranfpa- 
fen>  fo  that  bemg  look  don  againft  the  light,  divers  motions  Within  its 
ody  may  be  peiceived  j  as  allô  ail  the  parts  are  much  more  plainly  de- 
Jmeable,  then  m  other  polîures,  to  the  light.  The  lhell,  efpecially  that 
which  covers  the  back,  is  curioufly  polilht,  fo  that  ’tis  eafie  to  fee,  as  in  a 
C.°”vex  Lookmg-giafs,  or  foliated  Glafs-ball,  the  piétine  ofall  the  ob¬ 
jets  round  about  ;  up  and  dovvn,  in  feveral  parts  of  its  body,  it  has  fe- 
veial  fmall  long  white  hairs  growing  outof  its  lliell ,  which  are  often 
nger  then  the  whole  body,  and  are  reprefented  too  fhort  in  the  firfi: 
and  fécond  Figures  ;  they  feem  ail  pretty  flraight  and  plyable,  faveonly 
twoupon  thelore-partol  its  body,  which  feem  to  be  the  horns,  as  may 
be  feen  m  the  Figures  j  the  fitft  whereof  isa  profpeft  of  a  fmaller  fort  of 
Mites  v  which  are  ufually  more  plump  )  as  it  was pajjant  to  and  fro  ;  the 
fécond  is  the  profpect  of  one  fixt  on  its  tail  (  by  means  of  a  little  mouth- 
glew  rub  d  on  the  objeff  plate)  exhibiting  the  mannerof  the  growing  of 
the  legs,  together  with  their  feveral  joynts  °  ^ 

This  Créature  is  very  much  diverlîfy'd  in  lhape,  colour,  and  divers 
other  pioperties,  according  to  the  nature  of  thclublfance  outof  which 
t  feemsto  be  ingendred  and  nourilhed,being  in  one  fublfance  more  long 

t!V<!nC;thn  m01C’i°Un  J  In.fome  more  bairy,  in  others  more  fmooth,  hî 
hismmblc,  m  thatflow,  here  pale  and  whiter,  there  browner,  blacker 

kindVTf  M>enr3  1  haVe  obftrved  »  t0  be  refident  almolf  on  ail 
nimblv ’f  fubdance* thac  are  mouldy,  or  putrifying,  and  hâve  feen  it  very 
nimbly  mefhing  through  the  thickets  of  mould,  and  fometimesto  lye 
und.™th  them;  a  nd  ns  not  unlikely/but  that  it  may  feed  on 

enbngh f"“i”Safood  Pr0Per 

But  whether  indeed  this  Créature,  or  any  other,  be  fuch  or  not  Ican- 
rot  pohtivd}’,  from  any  Expenment,  or  Obfervation,  Ihaveyet  made 

of  JT5’  S*» 1  frrmerIy  h,nted’  ic  feems  probable,  that  fome  kind 
i/rh  fdl!ng  V  ‘te  ?a7^as'twere, the  firft  feeds,  or  lay  the  firlfeggs 
wh’ch  Nature  has  inftru&cd  thcm  to  know  conveniez 
fer  the  hatching  and  nourilhing  their  young  5  and  though  perhapsthe 

prime 
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prime  Parent  might  be  of  a  fliape  very  differing  from  what  the  off- 
pnng,  after  a  little  while  by  reafon  of  the  fu bftance  they  feed  on  or 
theReglon  (as  ’twere  )  they  inhabité;  yet  perhaps eveLne of  thefe 
alter  d  progeny,  wandenng  again  from  its  native  foil,  and  lighting on  bv 
chance  the  famé  place  from  whence  its  prime  Parent  carte,  and  there  fj 
tling,  and  planting,  may  produce  a  génération  of  Mites  of  the  famé 
fhapes  and  properties  vvith  the  firfrwand  ring  Mite:  And  from  fomefuch 
accidents  as  thefe  I  am  very  apt  to  think,  the  moft  forts  of  Animais  J 
neraHy  accounted  fpo.taneous  ,  hâve  their  création  ,  and  ail  thofe  va- 
iious  forts  of  Mites,  that  are  to  be  met  vvith  up  and  dovvn  in  divers  pu- 
trifymg  fobftances  may  perhaps  be  allof  the  lame  kind,  and  have£& 
Iromone  and  the  lame  fort  of  Mites  a t  the  fa  it,  '  n- 


Obferv.  L  V I,  Of  a  fmall  Créature  hatch'd  on  a  Vine. 

THere  f5  a.!1  rhe  Spring  and  Summer  time,  a  certain  fmall 
round,  white  Cobweb,  as  ’twere,  about  the  bignefs  of  a  Pea,vvhich 
kicks  very  dofe  and  fait  to  the  ftocks  of  Vines  nayfd  againft  a  warrt 

of  them  e,n^V.ttertIV|î  u  Vlewecl>they  foem  cover’d,  uponthe  upperfide 
ofthem,  with  a  fmall  husk,  not  unlike  the  fcale,  orfhellof  a  Wood- 

loufe,  or  Hog-loufe,  a  fmall  Infed  ufually  found  about  rotten  vvood 
which  upon  touchmg  prefently  rouis  it  felf  into  the  form  of  a  pepper- 
cotn  Separattng  lèverai  of  thefe  from  the  frock  ,  I  found  them  with 
my  icrojcope ,  to  conhft  of  a  fhejl,  which  now  feemed  more  likely  to  be 

the  hu&ofone  of  thefe  mfeâs.-  And  the  fur  feem’d  a  kind  of  coWb 
°/iabUnrdimCe  of  fma11  filaments,  or  fleaves  of  cobwebs.  In 
Îf  lïf  r  'fi  they  were  not  hatch’d, and  runaway  before,  the  time 
hatch">g  was  ufually  about  the  latter  endof  Jtwe,  orbegin- 
\  5  uhar  C  0t,tn  found  abondance  of  fmall  brown  Eggs  iuch 

nef  ofthtcs  F^  °ndl  FlgT  °fthe3é-  Sche™,  much  about  the  big- 
j  *  a  ,-iEgge 5  ant  ,at  other  tlmes’  multitudes  of  fmall  Infecls  (ha- 
almnftaif  If  lkeKbat  r  tfle.thl.rd  F3Sure  marked  with  X.  Its  head  large 

Créatures  ^  S  *  f  ’u  ’  which  is  ufual  in  the/*#*,  of  moft 
nn^Ktli  u  hd,,  ^,all,bIack  tfes  a  a>  and  two  fmall  long  joynted 
and  brilled  horns  b  b  The  hinder  part  of  its  bodyfeem'd  to  confifr  of 

a,n?  thre  laft  endred  f  a  forked  tayl ,  much  like  that  of  a  Cu- 

anàfr™°°t  V.fC’  °*ï  °f  Wh'Ch  8rew  two  long  hairs;  they  ran  to 
andfro  very  fwiftly  and  were  much  of  the  bignefs  of  a  common  Mite 
butfome  ofthemlefs:  The  longeft  ofthem  feem’d  not  the  JTdredth 
part  of  an  meh  and  the  Eggs  ufually  not  above  half  as  much.  They 

atedT  bv°reafoenfitXh  egS’  ^  T  V-ifible  “  this  1  have  bore  deline- 
2Tf  e  h}hrya‘on  they  were  drawn  under  îtsbody. 

and  fr t^T%C-eatT,7ire  Weod-li<™  fod«d  from  their  own  Ihape 
and  frame,  the  flun,or  (hell,that  grows  on  them,one  may  with  great  pro- 

bability 
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bability  ghefsj  it’affords  us  an  Infrance,  whereof  perhapsthere  are  noc 
many  like  in  Nature, and  that  is,ofthe  prodigious  increafeof  rhefe  Créa¬ 
tures, after  they  are  hatch’d  and  run  aboutdoracommonWood-loufe,of 
about  half  an  inch  long,  is  no  lefs  then  a  hundred  and  twenty  five  thou- 
(and  times  bigger  then  one  ot  thefe,  vvhich  though  indeed  it  feems  very 
(frange,  yet  I  hâve  obferved  the  young  ones  of  fome  Spiders  hâve  almoft 
kept  the  famé  proportion  to  their  Dam. 

This,  methinks,  if  it  be  fo,  does  in  the  next  place  hint  a  Quæry, which 
may  perhaps  deferve  a  little  further  examination  :  And  that  is,Whether 
there  be  not  many  of  thofe  minute  Créatures, fuch  as  Mites,  and  the  like, 
which,  though  they  are  commonly  thought  of  othervvife ,  are  only  the 
pully ,  or  young  ones,  of  much  bigger  Infefts,  and  not  the  generating, 
or  parent  Infeft,  that  has  layd  thofe  Eggs  ;  for  having  many  times  ob- 
ferv’d  thofe  Eggs,  which  ufually  are  found  in  great  abundance  where 
Mites  are  found  ,  it  feems  fomething  (frange,  that  fo  fmall  an  Animal 
(hould  hâve  an  Egg  fo  big  in  proportion  to  its  body.  Though  on  the 
othtr  fide,  I  mu(f  confefs,  that  having  kept  divers  of  thofe  Mites  inclofed 
in  a  box  for  a  good  vvhile,  I  did  not  nnd  them  very  much  augmented  be- 
yond  their  ufual  bignefs. 

What  the  husk  and  cobweb  of  this  little  white  fubffance  (hould  be,  I 
cannot  imagine,  unlefsitbe,  that  the  old  one,  when  impregnated  with 
Eggs,  (hould  there  (fay,  and  fix  itfelf  on  the  Vine,  anddye,  and  ail  the 
body  by  degrees  (hould  rot,  faveonly  the  husk,  and  the  Eggs  in  the  bo¬ 
dy  :  And  the  heat,  orfire,  as  it  were,  of  the  approaching  Sun-beafns 
(hould  vivifie  thofe  Relifts  of  the  corrupted  Parent ,  and  out  of  the 
afties,  as  ’twere,  (  asit  is  fabled  of  th cPbœnix')  (hould  raifea  ncw  off- 
fpring  for  the  perpétuation  of  the  Jpecies.  Norwill  the  cobweb,  asit 
were,  in  which  thefe  Eggs  are  inclos’d,  make  much  againlf  this  Conje¬ 
cture  for  we  may,  by  thofe  cobwebs  that  are  carried  up  and  down  the 
Air  after  a  Fog  (which  with  my  A/icrofcope  I  hâve  difcovered  to  be  made 
upof  an  infinité  company  of  fmall  filaments  or  threads)  learn,  that 
fuch  a  texture  of  body  may  bc  otherwife  made  then  by  the  (pinning  of 
a  Worm. 


Oblerv.  L  V 1 1.  Of  the  Eels  in  Vinegar. 

F  thefe  fmall  Eels,  which  are  to  be  found  in  divers  forts  of  Vine- 
—  gar,  I  hâve  little  to  add  befides  their  Pifture,  which  you  may 
find  drawn  in  the  third  Figure  of  the  25.  Scheme:  That  is,  they  were 
fhaped  much  like  an  Eel,  faveonly  that  their  nofe  A,  (  which  wasa  lit- 
tle  more  opacous  then  the  relfof  their  body  )  was  a  little  (harper,  and 
longer,  in  proportion  to  their  body,  and  the  wrigling  motion  of  their 
body  feem’d  to  be  onely  upwards  and  downwards,  whereas  that  of 
Eels  is  onely  fide  vvayes  :  They  (eem’d  to  hâve  a  more  opacous  part 
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about  B,  which  might,  perhaps,be  their  CilJs  5  itfeeming  alwavs  the  famé 
proportionate  diftant  from  their  nofe,  from  which,  to  the  dp  of  their 
rail,  C,  their  body  fcem  d  to  taper.  r 

Taking  feveral  ofthefe  out  of  their  Pond  ofVinegar,  bythenetofa 
fmall  pieceof  filtring  Paper,  and  iaying  them  on  a  black  fmooth  Glals 

plate,  I  tound  that  they  could  wriggle  and  winde  their  body,  as  much 

almolt  as  a  Snake,  which  made  me  doubt,  whether  they  were  a  kind  of 
Eal  or  Leech. 


I  (hall  add  no  other  obfervations  made  on  this  minute  Animal  beine 
prevented  herem  by  many  excellent  onesalready  publilh’d  by  theinge- 
mous,  Doctor  Pâmer,  among  his  Mcrofcopical  Obfervations  fave  onely 
that  a  quantity  of  Vinegar  repleat  with  them  being  included  in  afmall 
Viol,  and  (top  d  very  clofe  from  the  ambient  air,  alfthe  included  Worms 
in  a  very  fhort  time  d  ied,  as  if  they  had  been  ftified. 

And  that  their  motion  feems  (contrary  to  what  we  may  obferve  in  the 
motion  of  ail  other  Infeâs)  exceeding  llow.  But  the  reafon  of  it  feems 
plain,  for  being  to  move  to  and  fro  after  that  manner  which  they  do  by 
waving  onely,  or  wngling  their  body  5  the  tenacity,  or  glutinoufnefs, 
and  the  denhty  or  reliftance  of  the  fluid  medium  becomes  (o  exceeding 
fenhble  to  their  extremely  minute  bodies,that  it  is  to  me  indeed  a  greater 
wonder  that  they  move  them  fo  faft  as  they  do,then  that  they  move  them 
no  fafter.  For  what  a  vaftly  greater  proportion  hâve  they  of  their  fuper- 
ficies  to  their  bulk,  then  Eels  or  other  larger  Fifhes,  and  next,the  tena- 
city  and  denhty  of  the  liquor  being  much  the  famé  to  be  moved,both  by 
the  one  and  the  other,  the  reliftance  or  impediment  thence  arifing  to 
the  motions  made  through  it3  muft  be  almod:  infinitely  greater  to  the 
fmall  one  then  to  the  grcat.  This  we  find  experimentally  verify’d  in  the 
Air,  which  though  a  medium  a  thoufand  times  more  rarify ’d  then  the  wa- 
ter,the  reliftance  ofit  to  motions  made  through  it,is  yetlo  lenlible  to  ve* 
ry  minute  bodies,that  a  Down-feather(the  lealt  of  wholê  parts  feem  yet 
biggerthen  thefe  Eels,  and  many  ofthem  almoft  incomparably  bigger, 
luch  as  the  quill  and  ftalk)  is  fufpended  by  it,  and  carried  to  and  fro  as  if 
it  had  no  weight. 


Obferv.  LVIII.  Of  a  newProperty  inthe  Air,  and  feveral  other 
tranjparent  Médiums  nam  d  Inflexion,  whereby  very  many  con- 
fiderable  Phamomena  are  attemptedîo  be  folv  d,  and  divers  oîher 
ufes  are  hinted. 

SInce  the  Invention  (and  perfeffing  in  fome  meafure)  of  Tclefcopes,  it  has 
been  obferv'd  by  feveral,  that  the  Sun  and  Moon  neer  the  Horizon, 
are  disfigur  d  (  loling  that  exaûly-lmooth  terminating  circulât  limb, 
which  they  are  oblerv  d  to  hâve  when  lîtuated  neerer  the  Zenith)  and 
are  bounded  with  an  edge  every  way  (efpecially  upon  the  right  and  left 
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fides)  ragged  and  indented  like  a  Saw  :  vvhich  incqualicy  of  their  limbs,  I 
hâve  further  obferv  d,  notto  remain  always  the  lame,  but  to  be  conti- 
nually  chaîig’d  by  a  kind  of  fluéfuating  motion,  not  unlike  that  of  the 
waves  of  the  Sea;  fo  as  that  part  of  the  limb,  which  was  but  even  now 
nick’d  or  indented  in,  is  now  protubérant,  and  will  prefently  be  finking 
again  ;  neither  is  this  ail, but  the  whole  body  of  the  Luminaries,  do  in  the 
Telefcope,  feem  to  bedeprefs’d  and  flatted,  theupper,and  more  efpecially 
the  underlide  appearing  neerer  to  the  middle  then  really  they  are, and  the 
right  and  left  appearing  more  remote:whence  the  whole  slrea  Items  to  be 
terminated  by  a  kind  of  Oval.lt  is  further  obferv’d.that  the  body, for  the 
molt  part,  appears  red,  or  of  forne  colour  approaching  neer  unto  it,  as 
fome  kind  of  yellow  ;  and  this  I  hâve  always  mark  d,  that  the  mere  the 
limb  is  Hatted  or  ovalled,the  more  red  does  the  body  appear,  though  not 
always  the  contrary.  It  is  further  obfervable,  that  both  fix'd  Stars  and 
Planets,  the  neerer  they  appear  to  the  Horizon,  the  more  red  and  dull 
they  look,  and  the  more  they  are  obferv'd  to  twinkle  ;  in  fo  much,  that 
I  hâve  feen  the  Dog-ftarr  to  vibrafe  fo  flrong  and  bright  a  radiation  of 
light,  as  almoft  to  dazle  my  eyes,  and  prefently,  almolf  to  difappear. 
Itisalfo  obfervable,  that  thofe  bright  fcintillations  neer  the  Horizon,  are 
not  by  much  fo  quick  and  fudden  in  their  confecutions  of  one  another,  as 
the  nimbler  twinklings  of  Stars  neerer  the  Zenith.  This  is  alfo  notable, 
that  the  Starrs  neer  the  Horizon,  are  twinkled  with  lèverai  colours;  foas 
fometimes  to  appear  red.fometimes  more  yellow, and  lometimes  blue,and 
this  when  the  Starr  is  a  pretty  vvay  elevated  above  the  Horizon.  I  hâve 
further,  very  often  feen  fome  of  the  fmall  Starrs  of  the  fifth  or  fixth  ma¬ 
gnitude,  at  certain  times  to  difappear  for  a  fmall  moment  of  time,  and 
again  appear  more  confpicuous,  and  with  a  greater  luffer.  I  hâve  feveral 
times, with  my  nakedeye,  feen  many  fmaller  Starrs,  fuch  as  may  becall’d 
of  the  feventh  or  eighth  magnitude  to  appear  for  a  fhort  fpace,  and  then 
vanilh,  which,  by  direéting  a  fmall  Telefcope  towarcls  that  part  they  ap- 
pear’d  and  diiappeard  in  ;  I  could  prefently  hnd  to  be  indeed  fmall  Starrs 
folîtuate.asl  had  feen  them  withmy  naked  eye,  and  to  appear  twinkling 
like  the  ordinary  vifible  Stars  ;  nay,  in  examining  fome  very  notable  parts 
of  the  Heaven,with  a  three  footTube,  me  thought  Inovv  and  then,  in 
feveral  parts  of  the  conftellation,  could  perceive  little  twinklings  of 
Starrs,  making  a  very  fhort  kind  of  apparition,and  prefently  vanilhing, 
but  noting  diligently  the  places  wherethey  thus  feem’d  to  play  at  boe- 
peep,  Imadeufeof  avery  good  twelve  footTube,  and  with  that  itwas 
notunealieto  fee  thofe,  and  feveral  other  degrees  of  fmaller  Starrs,  and 
fome  fmaller  yet,  that  feem’d  again  to  appear  and  difappear,  and  thele 
alfo  by  giving  the  lame  Objeéf-glafs  a  much  bigger  aperture,  I  could 
plainly  and  conffantly  fee  appear  in  their  former  places;  fo  that  Ihave 
oblerv’d  fome  twelve  lèverai  magnitudes  of  Starrs  lels  then  thofe  of  the 
fix  magnitudes  commonly  recounted  in  the  Globes. 

It  has  been  obferv’d  and  confirm’d  by  the  accuratefl  Oblervati- 
ons  of  the  bel  t  of  our  modem  Aftronomers,  that  ail  the  Luminous  bodies 
appear  above  the  Horizon,  when  they  really  are  be-low  it.  So  that  the 
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Sun  and  Moon  hâve  both  been  feen  above  the  Horizon,  whilTr  the  Moôn 
hasbeen  in  an  Eclipfe.  I  (hall  not  hereinftance  in  the  gréa t  refraftions 
that  the  tops  of  high  mountains,Teen  at  a  difïance,  hâve  been  found  to 
hâve  p  allwhich  feem  to  argue  the  Horizontal  refraftion,  much  greater 
then  ît  îs  hitherto  gênera Hy  believ’d.  ° 

I  have  further  taken  notice,  thatnot  onely  the  Sun,  Moon  andStarrs 
atid  high  tops  of  mountnins  hâve  luffer'd  thefe  kinds  of  refraétion  but 
Trees  and  lèverai  bnght  Objeûs  on  the  ground  :  I  hâve  often  taken  no- 
tjee  ofhhe  twmklingof  the  refluions  ofthe  Sun  from  a  Glafs-windovy 
at  a  good  diftance,  and  ofa  Candie  in  the  night,  but  thatis  not  focon- 
îpicuous.and  inobferying  the  fettingSun,!  hâve  often  taken  notice  ofthe 
trémulation  of  the  Trees  and  Bulhes,  as  well  as  ofthe  edgesof  the  Sun 
Divers  ol  thefe  Phænometia  hâve  been  taken  notice  of  by  feveral  vvho 
hâve  g.ven  feveral  renions  of  them,  but  I  hâve  not  yet  met  with  any  alto- 
gether  famfadfory,  though  lome  oftheir  conjectures  hâve  been  nartlv 
ttue,butparly  aliofalfè.betting  my  lelf  therfore  upon  theinquiry  of  thefe 
Thœnomcna,  I  h  rit  endeavour'd  to  be  very  diligent  in  taking notice  of 
the  leveial  particulars  and  circumfiances  obfervable  in  them  f  and  next 
in  making  divers  particular  Experiments,  that  might  cleer  fome  doubts* 
and  ferve  to  détermine,  confirm,  and  illuffrate  the  true  and  adaquate 
eau  le  or  each  5  and  upon  the  whole.  J  find  much  reafon  to  think  that 
the  true  caufe  of  ail  thefe  Vhœnomena  is  from  the  intieSion,  or  niuiti- 
p/zotte  refrachon  of  tliofe  Rays  of  Jight  within  the  body  of  the  Atmoiphere 
and  that  it  does  not  proceed  from  a  réfraction  caus’d  by  any  terminating 
fuperffiies  ofthe  Air  above,  nor  from  any  luch  exaftly  dehn'd  i '«perfides 
Within  the  body  of  the  Atmofphere.  J  J 

This  Conclufion  is  grounded  upon  thefe  two  Propofitions  : 
t  îrft,  that  a  médium,  whole  parts  are  unequally  denfe,  and  mov’d  bv 
VuTru0t,nnSoaDd  tranfpofitions  as  to  one  another,  will produce  ail 
caufeVlfibk  efk&  uPon  rhe  R:'JS  °f  Üght,  without  any  other  coefficient. 

Second ly,  that  there  is  in  the  Air  or  Atmofp/jerc,  fhch  a  variety  in  the 
commuent  parts  of  it,  both  as  to  their  deffity  and  rarity,  and  as  to  their 
divers  mutations  and  portions  onc  to  another. 

By  De;/%and  Rarity ,  Iunderffand  à  propertyof  atranfparent  body 
that  does  either  more  or  lefs  refraâ  a  Ray  of  light  (coming  obliquely 
upon  its  luperficies  out  ofa  third  medium )  toward  itsperpendicular  :  As 
I  callG  afsa  more  denfe  body  then  Water,  andWater  a  more  rare  body 
then  O  lais,  becaufe  of  the  réfractions  (more  or  lefs  defledtine  towards  the 
perpendicular)  that  aremade  in,them,of  a  Ray  of  light  out  ofthe  Air 
tirât  has  the  lame  inclination  upon  either  oftheir  fuperficies. 

So  as  to  the  bufînefs  of  Refraftion,  fpirit  of  Wine  is  a  more  denfi  body 
then  Water, îthaving  been  found  by  an  accurate  Infiniment  that  meafures 
the  angles  of  Refraétions  to  Minutes  that  for  the  famé  refradted  angle  of 
3°  •'  OQo  In,  both  thofe  Médiums,  the  angle  of  incidence  in  Water  was 
4I°‘  3  5‘  but  tîie  an§le  of  t!le  incidence  in  the  triai  with  fpirit  of 
me  was  42  45.  But  as  togravity,  Water  is  a  niore  denj^hody  then 
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fpirit  ofWine,  for  the  proportion  ofthe  famé  Water,  to  the  famé  very 
vvell  reftifyd  ipirit  of  Wine  was,  as  a 1.  to  1 9. 

So  asto  Refraâioïi,Wateris  more  Denfe  then  Icey  foi  J  hâve  found 
by  a  moft  certain  Lxperiment.  vvhich  1  exhibitedbefore  divers  illulhious 
Perfons  ofthe  Rvy.il  Society,  that  rhe  Refraftion  of  Water  was  greater 
then  that  of  Ice,  though  fome  conliderable  Authors  havc  affirm’d  the  con- 
trary,  and  though  the  Icebe  a  very  hard,  and  the  Water  a  very  tîuid 
body. 

That  the  former  of  the  two  preceding  Propofitions  îs  true,may  be  ma- 
nifefted  by  feveral  Experiments:As  firfhifyou  take  any  two  liquors  dittcr- 
ingfrom  one  another  in  denlity,but  yetiuch  as|will  readily  mix.-asSaltWa- 
ter,or  Brine',&  Freflqalmolf  any  kind  ofSalt  ditiolv  d  in  Water, and  hltra- 
ted,  fo  that  it  be  cleer,  fpirit  ofWine  and  Water  5  nay,  fpirit  of  Wine,and 
fpirit  ofWine,  onc  more  highly  reûityd  then  the  other,  and  very  many 
.other  liquors  y  if([fay)you  take  any  two  of  thefe  liquors,  andmixing 
them  in  a  Glals  Viol,  againlt  one  fuie  of  which  you  hâve  fix“d  or  glued  a 
fmall  round  pieceof  Paper,  andfhaking  them  vvell  togethef  (fo  that  the 
partsol  them may  be fomewhat  dilturb’d  and  move  up  and  down'you 
endeavourto  feethat  round  pieceof  Paper  through  the  body  ofthe  li¬ 
quors  5  you  (hall  plainly  perçoive  the  Figure  to  wave,  and  to  be  indented 
muchafter  the  famé  nianner  as  the  limb  of  the  Sun  through  a  Te/efiope 
fc-emsto  be,fave  onely  that  the  mutations  here,are  much  quicker.  And  it, 
in  fteed  of this  bigger  Circle,  you  take  a  very  fmall  lpot,  and  faften  and 
view  it  as  the  former,  you  will  Hnd  it  to  appear  nuich  likc  the  twinkling 
of  theStarrs,  though  much  quicker:  which  two  Phœnomena  (for  t  fhall 
take  notice  of  no  more  at  prelent,  though  I  could  inftance  in  multitudes 
ofothers)  mulf  necellàrily  be  caus  d  by  an  wjieâioii  of  the  Rays  within 
the  terminating  lùperficies  of  the  compounded  medium,  fin  ce  the  furtaces 
ofthe  tranfparent  body  through  which  the  Rays  pafs  to  the  eye,  are  not 
at  ail  altered  or  chang’d. 

This  inflexion  (ifl  may  fo  call  it)  I  imagine  to  be  nothing  elfe,  but  a 
'féiultiphcdtc  réfaction,  caufed  by  the  unequal  denfity  ofthe  conftitoent 
parts  of  the  medium  ,  whereby  the  motion,  adtion  or  progrefs  of  the  Ray 
of  light  ishindred  from  proceedingin  a  fireight  line,  and  mjieâed  or  de- 
fleïïed by  a  curve.  Now,  that  it  is  a  ntrve  line  is  manifelf  by  this  Expe- 
riment  :  I  took  a  Box,(uch  as  A  D  G  E,  in  the  firff  Figure  ofthe  g j.Scheme, 
whofe  fides  ABCD,  and  EFG  H,  were  made  of  two  fmooth  fiat 
plates  of  Glals,  then  filling  it  half  full  with  a  very  ftrong  folution  of 
Sait,  I  fillcd  the  other  half  with  very  fair  frelb  w^ater,  then  expofing 
the  opacous  fide,  D  H  G  C,  to  the  Sun,  I  obferv’d  both  the  rejr.xÜion  and 
inflexion  of  the  Sun  beams,!  D  &  K  H,  and  marking  as  exaCtly  as  I.could, 
the  points,  P,  N.  O,  M,  by  which  the  Ray,  K  H,  palled  through  the  com¬ 
pounded  medium,  1  found  them  to  be  in  a  curve  line  v  for  the  parts  of  the 
medium  being  continually  more  denle  the  neerer  they  were  to  the  bot- 
tom,  the  Ray  p  f  was  continually  more  and  more  defîefted  downvvnrds 
from  the  ffreight  line. 

This  lnfledtion  may  be  mechanically  explained,  cither  by  Moniteur 
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Des  Cartes  principles,by  conceivîngthe  Globulsof  thethird  Elément  to 
find  lefs  and  lefs  refiftance  againfl  that  fîde  of  them  which  is  downwards 
or  by  a  way,  which  I hâve  further  explicated  in  the  Inquifition  about  Co- 
lours,  tobe  from  an  obliquation  of  thepulfeof  light,  whence  the  ruder 
part  is  continually  promoted,  and  Confequently  reffaûed  towards  the 
perpendicular,  which  cuts  the  Orbs  at  right  angles.  What  the  particu- 
lar  Figure  of  the  Curve  Ime,  defcrib'd  by  this  way  of  light,  is,  I  (hall  not 
now  ltand  to  examine,  efpecially  iïnce  there  may  be  fo  many  forts  of  it  as 
there  may  be  varieties  of  the  Pofitions  of  the  intermediat  degrees  o {den- 
fity  and  rarity  between  the  bottom  and  the  top  of  the  inüeâing  Medium 
I  could  produce  many  more  Examples  and  Experiments,  to  illuftrate 
and  prove  this  firft  Propdition,  viz.  that  there  is  fuch  a  confïitution  of 
fome  bodies  as  wili  cauiè  inHeftion.  As  not  to  mention  thofe  I  hâve  ob- 
lerv'd  in  Hors:,  lortoife-Jhe/l,  frustrent  Gnms ,  an  à  refmous  Snbfiances'- 
The  w/tfrof  Clafs,  nay,of  melted  Cryjial,  found,  and  much  complained 
ot  by  Gdafs-grinders,  and  others,  might  fufficiently  demonltrate  the 
truth  of  it  to  any  diligent  Obfervator. 

But  that,  ï  prefume,  I  hâve  by  this  Example  given  proof  fufficient 
(vsz.  oi  uhxr  clemonjîration  )  to  évincé,  that  there  is  fuch  a  modulation 
or  bending  of  the  rayes  of  light ,  as  I  hâve  call’d  snjieâsw,  differing 
both  liorn  rejiecfion,  and réfraction  ( fince  they  are  bothmade  in  the  fu- 
perficies,  thisonly  in  the  middle  )  ;  and  likewife,  that  this  is  able  or  fuf- 
hcient  to  produce  the  eiieâs  I  hâve  afcribed  to  it. 

It  romains  therefore  to  lhew  ,  that  there  is  fuch  a  property  in  the  Air 
and  chat  it  is  fufficient  to  produce  ail  the  above  mentioned  Chanomena 
and  therefore  may  be  the  principal,  if  not  the  only  caufe  of  them. 

Fir-ft,  That  there  is  fuch  a  property,  may  beproved  from  this,  that  the 
parts  of  the  Air  nie  fomeol  them  more  condens’d,  others  more  rarified 
either  by  the  differing  heat,  or  differing  prellure  itfuftains,  orbythe 
fomewhat  heterogeneous  vapours  interfpers’d  throughit.  For  as  the  Air 
is  more,  or  lefs  rarified,  fo  doesit  more  orlefs  refraci  a  ray  of  light  (  that 
cornes  o  ut  of  a  denfer  medium)  from  the  perpendicular.  This  you  may 
hnd.true,  if  you  make  tryal  of  this  Experiment. 

_  Take  a  fmall  Glafs-bubble ,  .made  in  the  form  of  that  in  the  fécond 
Figure  ofthe  37.  Scheme ,  and  by  heatingthe  Glafs  very  hot,  and  there- 
by  very  much  rarifyingthe  included  Air,  or,  which  is  better,  by  rarify- 
ing  a  fmall  quantity  of  water,  included  in  it,  into  vapours,  which  will 
expelthe  moff  part,  if  not  ail  the  Air,  and  then  fealing  up  the  fmall 
neck  of  it,  and  letting  it  cool,  you  may  find,  if  you  place  it  in  a  conve- 
nient  Infiniment,  thatrhere  will  be  a  manifefi  différence,  astothe  réfra¬ 
ction. 

As  if  in  this  fécond  Figure  you  fuppofe  A  to  reprefent  a  fmall  fight  or 
hole,  through  which  the  eye  looks  upon  an  objeft,  as  C,  through  the 
Glals-bubble  B,  and  the  fécond  fight  L  y  ail  which  remain  exaéiJy  fixt 
in  their  lèverai  places,  the  objeft  C  being  fo  cized  and  placed,  that  it 
may  juif  feem  to  touch  the  upper  and  under  edge  of  the  hole  L  :  and 
fo  ail  of  it  be  feen  through  the  fmall  Glafs-ball  of  rarified  Air  y  then  by 
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breaking  off  the  fmall  feal’d  neck  of  the  Bubble  (  without  at  ail  ftirring 
the  fights,  object,  or  glafs  )  and  admitting  the  external  Air,  you  will 
find  your  felf  unable  to  fee  the  utmoft  ends  of  the  cbjeA  ;  but  the  termi- 
nating  rayes  A  E  and  A  D  (  which  were  before  refrafted  to  G  and  F 
bythe  rarified  Air)  will  proceed  almofi:  direûly  toi  and  H  ;  which  al¬ 
teration  of  the  rayes  (  feeing  there  is  no  other  alteration  made  in  the 
Organ  by  which  the  Experiment  is  tryed,  fave  only  the  admiffion,  or  ex- 
clufion  of  the  condens'd  Air  )  mult  neceflarily  be  caufed  by  the  variation 
of  the  medium  contain’d  in  the  Glafs  B  5  the  greateft  difficulty  in  the  ma- 
king  of  which  Experiment,  is  from  the  uncven  furfaces  of  the  bubble, 
which  will  reprefent  an  uneven  image  of  theobjeft. 

Now,tbat  there  is  fuch  a  différence  of  the  upper  and  under  parts  of  the 
Air.is  clear  enough  evinc’d  from  the  late  improvement  of  the  Torriceliian 
Experiment,  which  has  been  tryed  at  the  tops  and  feet  of  Mountains; 
and  may  be  further  illuftrated  ,  and  inquired  into,  by  a  means,  which 
fome  whiles  lince  1  thought  of,  and  us'd,  for  the  fmding  by  vvhat  degrees 
the  Air  paflës  from  fuch  a  degree  of  Denfity  to  fuch  a  degree  of  Rarity. 
And  another,  for  the  fînding  what  prelliire  wasrequifîte  tomake  it  pafs 
from  fuch  a  degree  of  Rarefaftion  to  a  determinate  Denfity  :  Which 
Experiments,  becaufe  they  may  be  ufetul  to  illuflrate  the  prefent  Inqui- 
ry,Ifhall  briefly  defcribe. 

I  took  then  a  fmall  Glafs-pipe  A  B,  about  the  bignefs  of  a  Swans  qui]!, 
and  about  four  foot  long,  which  wasvery  equally  drawn,  fothat,  as  far 
as  I  could  perceive  ,  no  one  part  was  bigger  then  another  :  ThisTube 
('beingopen  atbother.ds)  I  fïtted  into  another  fmall  Tube  DE,  that 
had  a  fmall  bore  juft  big  enough  to  contain  the  fmall  Pipe,  and  this  was 
feaf  d  up  at  one,  and  open  at  the  other,  end  ^  about  which  open  end  I 
faftned  a  fmall  wooden  box  C  with  cc-ment,  l'o  that  filling  the  bigger 
Tube,  and  partof  the  box,  with  Quickfilver,  I  could  thrufi  the  fmaller 
Tube  into  it,  till  it  were  ail  covered  with  the  Quickfilver  .•  Having  thus 
done,  I  faftned  my  bigger  Tube  againft  the  fide  of  awall ,  thatitmight 
ftand  the  fteadier  ,  and  plunging  the  fmall  Tube  cleer  under  the  Mercu¬ 
ry  in  the  box,  I  ffopt  the  upper  end  of  it  very  fait  with  cernent,  then 
lifting  up  the  fmall  Tube,  I  drew  it  up  by  a  fmall  pully,  and  a  ftring  that 
I  had  faftned  to  the  top  of  the  Room,  and  found  the  height  of  the  Mer- 
curial  Cylinder  to  be  about  twenty  nine  inches. 

Thenletting  down  the  Tube  again,  I  opened  the  top,  and  then  thruft 
down  the  fmall  Tube,  till  I  perceived  the  Quickfilver  to  rife  within  it  to 
a  mark  that  I  had  plac’d  ’]uft  an  inch  from  the  topyind  immediately  clap- 
ping  on  a  fmall  peice  of  cernent  that  I  had  kept  warm,  I  with  a  hot  Iron 
feal’d  up  the  top  very  faft,  then  lettingit  cool  (  that  both  the  cernent 
rnight  growhard  ,  and  more  efpecially ,  that  the  Air  might corne  toits 
temper,  natural  for  the  Day  I  try'd  the  Experiment  in  )  I  obferv’d  dili- 
gently,  and  found  the  included  Air  to  be  exaécly  an  Inch. 

Here  you  are  to  take  notice,  that  after  the  Air  is  feal’d  up,  the  top  of 
the  Tubeis  not  to  be  elevated  above  the  fuperficiës  of  the  Quickfilver 
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in  thc  box,  till  the  furface  of  that  within  the  Tube  be  equalto  it,  for 
the  Quickfilver  (  as  I  hâve  elfewhere  prov'd  )  being  more  heterogene- 
ous  to  theGlals  then  the  Air,  will  not  naturally  rilë  upfo  high  within 
thefmallPipe,asthefuperficies  of  the  Mercury  in  the  box;  and  therefore 
youare  toobferve,  how  nnich  below  the  outvvard  iüperficies  of  the. 
Mercury  in  the  box,  that  of  the  famé  in  the  Tube  does  ftand,  when  the 
top  being  open,  free  ingrefs  is  admitted  to  thc  outvvard  Air. 

Having  thus  done,  I  permitted  the  Cylinder,  or  intajl  Pipe,  to.rife  out 
of  the  box,  till  I  found  the  furface  of  thc  Quickfilver  in  the  Pipe  to  be 
two  inches  above  that  in  the  box,  and  found  the  Air  to  hâve  expanded 
it  fclf  but  one  fixteenth  part  of  an  inch  ;  then  drawing  up  the  final} 
pipe,  till  I  found  thc  hcight  of  the  Quickfilver  within  tol^çfpKr inches 
above  that  without,  I  obferved  the  Air  to  be  expanded  only  f  of  an  inch 
more  then  it  wasat  firft  ,  and  to  takeup  theroom  of  17  inch:  then  I 
railëd  the  Tube  till  the  Cylinder  wasfix  inches  high,  and  found  the  Air 
to  takeup  inches  of  room  in  the  Pipé  5  then  to  8,  ié,T2.  &c. 
the  expanfion  of  the  Air  that  I  found  to  eaeh  of  which  Cylinders  are 
fet  down  in  the  following  Table;  where  the  firft  row  lignifies  the 
height  of  the  Mercurial  Cylinder  ;  the  next,  the  expanfion  of  the  Air  ; 
the  third,  the  preflùre  of  the  Atmojphere, ,  or  the  higheft  Cylinder  of 
Mercury,  which  was  then  neer  thirty  inches  :  The  laft  lignifies  the  force 
of  the  Air  fo  expanded  ,  which  is  found  by  fubftrafting  the  firft  row  of 
numbers  out  of  the  third  ;  for  having  found,  that  the  outvvard  Air  would 
then  keep  up  the  Quickfilver  to  thirty  inches,  look  whateverof  that 
height  is  wantingmuft  be  attributed  to  theElater  ol  the  Air  deprefling. 
And  therefore  having  the  Expanfion  in  theîecond  row, and  thë  height  of 
the  fubjacent  Cylinder  of  Mercury  in  the  firft,'  and  the  greateft  height  of 
the  Cylinder  of  Mercury,  .which  of  it  felf  çounterballances  the  whole 
preflùre  of  the  Atmofphere  ;  by  fubftradfing  fhe  numbers  of  t  ne 'firft  row 
out  of  the  numbers  of  the  third,  you  will  hâve  the  meafure  ofithe  Cylin¬ 
ders  fo  depreft,  and  confequently  the  force.of  the  Air,in  the  lèverai  Ex- 
panfions,  regiftred. 
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I  had  feveral  other  Tables  of  my  Obfervations ,  and  Calculations 
which  I  then  made  ;  but  it  being  above  a  twelve  month  iincel  made 
them  '■)  and  by  that  means  having  lorgor  many  circumltances  and  par- 
ticulars ,  I  was  refolved  to  make  them  over  once  again,  which  Idid 
Awguft  the  fécond  i66r.  vvith  the  very  lame  Tube  which  I  ufed  the  year 
before,  when  I  firft  made  the  Experiment  Ç  for  it  being  a  very  good 
one,  I  had  carefully  preferv’d  it  :  )■  And  after  having  tryed  it  over  and 
over  again  ;  and  being  not  well  fatisfied  of  fome  particulars,’  I,  atlaft 
having  put  ail  thingsin  very  good  order,  and  being  as  attentive,  and 
obfervant,  aspoflibly  1  could,  of  every  circumftance  requifite  to  beta- 
ken  notice  of  did  régi  lier  my  feveral  Obfervations  in  this  following 
Table.  In  the  makingof  which,  Idid  not  exacily  follow  the  method 
that  I  had  ufed  at  firll  ;  but,  having  lately.heard  of  Mr.  Towtilÿs  Hypo- 
thejïs,  Ifhap'd  my  courfèin.fuch  fort,  aswould  be  moft  convenient  for 
the  examination  of  that  Hypothefis ,  the  event  of  which  you  hâve  in  the 
latter  part  of  the  laft  Table. 

The  other  Experiment  was,  to  find  what  degrees  of  force  were  requi¬ 
fite  to  compreÉ,  or  condenfe,  the  Air  into  fuch  or  fuch  a  bulk. 

The  manner  of  proceeding  therein  was  this  :  I  tookaTube  about 
five  foot  long,  one  of  whofe  ends  was  fèaled  up,  and  bended  in  the  form 
of  a  Syphon  ,  much  like  that  rc-prefented  in  the  fourth  Figure  ofthe 
37-  Sçheme,  one  fide  whereof  A  D,  that  was  open  at  A,  was  about  fifty 
ïnches  long,  the  other  fide  B  C,  fhut  atB,  was  not  much  above  feven  in- 
ches  long  j  then  placing  it  exKtly  perpendicular  ,  I  pour’d  in  a  little 
Quickfilver,  and  found  that  the  Air  B  C  was  6*  incites,  orvery  nearto 
feven  ;  then  pouring  in  Qiiickfilver  at  the  longer  Tube,  I  continued 
filling  of  it  till  the  Air  in  the  (horter  part  of  it  was  contra&ed  intohalf 
the  former  dimenfions,  and  found  the  height  exadily  nineandtwentyin- 
ches  and  by  making  feveral  other  tryals,  in  feveral  other  degrees  of 
condenfation  of  the  Air,  I  found  them  exadtly  anfwer  the  former  Hypo- 
ithejis. 

But  having  (by  reafon  it  was  a  good  while  fince  I  firfl:  madej  forgot- 
ten  many  particulars,and  being  much  unfatisfied  in  others_  I  made  the  Ex- 
perimeht  over  again,  and,  from  the  lèverai  tryals,  colleâed  the  former 
partof  the  following  Table  :  Where  m  the  row  next  the  left  hand  24. 
lignifies  the  dimenfions  of  the  Air,  fuftainingonly  the  preliùre  of  the  At- 
mojphere ,  which  at  that  time  was  equal  to  a  Cylrnder  o{  Mercury  of  nine 
and  twenty  inches  :  The  next  Figure  above  it  (20)  was  the  dimenfi¬ 
ons  of  the  Air  induring  the  firfi:  compreflîon,  made  by  a  Cylinder  of  Mer- 
cury  5^  high,  to  which  the  preflure  of  the  Atmojphere  nine  and  twenty 
inches  being  added  ,  the  elaftick  firength  of  the  Air  fo  comprelf  vvill  be 
found  34^,  &c. 
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A  Table  of  the  Elaftick  power  of  the  Air, 

both  Expérimentait}  and  Hypothetically  calculated, 
according  to  its  varions 1 Dimenjions . 
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that  to  apply  it  t0  ourP  prefeM  ^  ^  necr-  So 

caufe  of  inventing  thefe  wayes  oftrvil  W  ^  7^  In^Ced  the  chief 

definitely  extendfd  upwarcfs  H  faya  i/y"  fuPPoi5  a  Cylinder  in- 
becaufe,  as  I  niay  elfew'here  °f  a 

phcate  proportion  of  the  fhels  of  a  Sohere  ,u"  r  r  ty’  that  tri~ 

bl?ffe  tyl tache»:  N„„ 
table  Mr.  M  publifhed  in  hi ,  j„r  air  dluitrious  and  incompa- 
■he  weight„i4SS,  “otroOh"!'?  g"0?  |taeuma[ick Ëook, 
about  as  fourteen  thoufand  toonc  •  If  wet  „  ^  buelow> 18  found  nc^ 
linder  of  the  Mmojihere  tobeeverv  wll  F°fc  thf  Pa«s  of  the  Cy- 
C  as  he  there  deducesj  find  "elSt°  ï T  de<%>  wefhall 
thoufand  feer,  or  feven  miles  :  But  becaufe  by  thefe  ÊS?  ^  th,rtyfive 
fomewhat  confirnfd  the  hvnothefis  of  ■  , pi enmenfs  wehave 

Elaters  to  the  Extensions  we  Ihal]  find  tharbv  Ih^  rP10P°rt'°”  °y  fbe 
the  Atmofphere  divided  into  a  thonAnd  **  ^  ^PPohngthisCy/Werof 

valent  to  thirty  fi™  fret  S  £thoufand  P^each  of  which  being  equi- 
divifions  J;>Æ  fsTf™  f  •"•,h”,i!'eJalh  °f ,hrfe 
earth  ofequal  diameter  and  rhirtv  fi,r„r  PP- l  ln  na  c^in^ir  neer  the 
mofl  to prels  againftthe  furfice  of  thep01  i  ^  wedlad  ^nd  ^lower- 
theabo/ementbned ^thoulXan  tS  ‘K^1'  Wei8ht  °f 

Econd  againft  the  top  of  the  firft  to  be  ro-o— of  the 

againft  the  fécond  to  be  IOOO—2— qq8  „f  th  r — .°ythe  third 

to  be  1000  -J=nn,  Gfthe  nnnermnrt-  ’  ^  o  Cu°Urth  againft  the  third 

thicknefi  of  the  Air  to  be  divided  r  a  OI  lf^PuPP°Se  the  whole 
fand  parts,  and  each  of  , dïf£?"ïïInft?,Ced»  înt°a  thou' 
tocontainan  equall  quantity  of  Air  we  fh  ’  or  Abitudes, 

Whofe  Bafe  is  Lpofed  to  Ln  nn Ï  ^  Lth“ the  fird 
ded  fhnt'rh*r  i  (n  theEarth,,  will be  found  to  be exten- 
r.  3h>  f0.°C  the  fécond  equal  Divifion,  or  CyÜndtr,  whofe  S  i 
?n  the  top  the  firfUhall  hâve  L 


juppofed’to  leaiontferpÆhSS’hf  Whf 

_  7°  i  ..  .  UA  cnc  nri^inaJl  hâve  îts  top  eYtenrW 

°y  35998  î  the  third  2c  ?  •  the  fnnrfh  ne1*0  ïr  , 

qual  guanmy  of  AirhaS,»  i«  *^5^2?!?^“*  - 


quai  quantity  of  Air  ha"’7  ^  thc  °llrth  and  foonward,  each  e 

b/A5'  ”d  r°™ 

numerator  isalway  the  nu^  °[ ?  ^aÔion  ’  whofe 

**m  «**  ,0“- 

H  h  2  _ 

may 
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may  «tendit  felf  «“procal 

beyond  the  M°on  ’  ot  yttfind  the  plus  ultra ,  beyond  whichthe  Air 
proportionSjfince  we  *  détermine  the  heightof  the  Air  :  for 

will  not  expand  it  ^  ;VC  C  ortion  will  be  alvvny  as  the  preffure 

fince,  as  we  hâve  ft KJlooo,  to  the  expanfion  of  that  parti 
fuftain’d  by  any  part  18  S  V  herefore  of  the  preffure,  and  expanfion, 

the  multiplication  or  produd  j  beingalwayes  equal  to  the 

that  is,  of  thetwoextream  p  ^  fince  that  Rectangle  or 

produit  ot  the  mcans,  or  35  [  -  r  j  of  infinité  diverfitiesof 

Produit  may  bemade  upof  t ^  ^defimte  5  forfince  (astaras 

numbers,  the Air  feems  capable  of  an  indefimte  Ex- 

1  h‘rC  y  rhe  oreflu  e  may  be  decreafed  in  infinitum,  and  ccnfequently  ns 

panfion,tnepreuuicu  j 

expanfion  upwards  indefamte  :  •  f  denfity,  and  no  Expert- 

There  being  theretore  fr0m  one  degree  ot  ran- 

ment  y  et  known  tfftit  an  upperpart  of  the 

ty  to  another  much d.tlenng  tror  immcdiately  filjaccvU toit  as ;  to 

Air  (hould  fomuch  fiich  aswe  obferve  between  the  Air  andWa- 

tnakeadiftinaïuperficies  fuch  ^  isa  continuai  increafeof 

ter,  &c.  But  it bemgmorel  k  jy, they  are  removed  front  the 
rarity  in  the  parts  of  the  uence  neCeiîarily  follow,  that  (as  in  the 
furfaceof  theEarth.  t  vVater)  the  ray  of  Light  paffing ob- 

Experiment  ot  the  fait  which  isof  very  different  deniity,  Will  be 
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&  rednefs  of  the  Sun, 

caufed  by  thc  bodi«‘  will,  I  fuppife,  be  very  ealily 

not  really  m  or  near  thc.  ,  .  0t,fervable  in  feveral  places  differmg 

*“hl  C™«  tinte  different, lhe feuing and niîiig Sun 

vvill,  I  fuppofe,  without  much  more  difh  >  the  objett  and  the 

faï  enough  diffèting  fiom  a  te  . 

or  yellow.  ,  ,  r  ry.e  refra£tion,or  infleûion,  of  the 

g„re  ABCD,  and,  having ’  ym„  paper,  apply it 
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/îdeBÇ,  and  you  fhall  perceiveabright  red  Ring  to  appear,  caus’d  b  y 
tbe  réfraction of  the  Rays,  A  A  A  A,  which  is  made  by  the  Globe-  in 
which  Experiment,  if  the  Glafs  and  Water  be  very  cleer,  fo  that  there  be 
no  Sands  norbubbles  in  the  Glafs,  nor  dirt  in  the  Water,  you  fhall  not 
perceive  any  appearançe  of  any  other  colour.  To  apply Vhich  Experi- 
ment,  we  may  imagine  the  Atmfphert  to  be  a  great  tranfparent  Globe 
which  being  of  a  fubftance  more  denfe  then  the  other,  or  (which  cornes 
to  the  lame)  that  lias  its  parts  more  denfe  towards  the  middle  the  Sun 
beamsthat  are  tangents,  or  next  within  the  tangents  of  this  Globe  will 
be  retraftedor  infiefted  from  thcir  direâ:  paflage  towards  the  center  of 
the  Globe,  whence,  according  to  the  Jaws  of  refractions  made  in  a  trian- 
gular  Trifm,  and  the  génération  of  colour  fet  down  in  the  defcription  of 
Mulcovi-glafs, there  muft  necellarily  appeara  red  colour  in  th etranfitus 
or  paliage  of  thole  tangent  Rays.  To  make  this  more  plain,  we  willfun. 
pofe  (in  the  fixth  Figure)  A  B  C  D,  to  reprefent  the  Globe  of  the  At 
mofthere,  E  F  G  H  to  reprefent  the  opacous  Globe  of  the  Earth,  lying 
m  the  midlt  of  it,  neer  to  which,  the  parts  of  the  Air  fuftaining  a  very 
great  prefîure,  are  thereby  very  much  condens’d,  from  whence  thole 
Rays  that  are  by  infieûion  made  tangents  to  the  Globe  of  the  Earth, and 
thofe  without  them,  that  pals  through  the  more  condens’d  part  of  the  At- 
mofpbere ,  as  fuppole  between  A  and  E,  arebyrealon  of  the  inequality 
of  the  medium,  mfîected  towards  the  center,  whereby  there  muft  neceft 
fardy  be  generated  a  red  colour,  as  is  more  plainly  lhewn  in  the  former 
cited  place  ;  hence  whatloever  opacous  bodies  (as  vapours,or  thelike) 
fhall  chance  to  be  elevated  into  thofe  parts, will  refleCt  a  red  towards  the 
eye  5  andstherefore  thofe  ever.ings  and  mornings  appear  reddeft,that  hâve 
the  moft  ftore  of  vapours  and  halituous  fubftances  exhaled  to  a  conve- 
nient  diftance  from  ihe  Earth;  for  thereby  the  inHeûion  is  made  the 
greater,and  thereby  the  colour  alfo  the  more  intenfe;and  feveral  of  thole 
exhalations  being  opacous,  refleâ  feveral  of  thofe  Rays,  which,  through 
an [Homogeueous  tranfparent  medium  would  pafs  unfeen  ;  and  therefore  we 
fee,  that  when  there  chances  to  be  any  clouds  fituated  in  thofe  Régions 
they  refieft  a  ftrong  and  vivid  red.  Now,  though  one  great  caule  of 
the  rednelsmay  bethisinfleûion,yet  I  cannot  wholly  exclude  the  colour 
of  the  vapours  themfel ves,  which  may  hâve  fomething  of  rednefs  in  them 
they  being  partly  nitrous,and  partly  fuliginous;  both  which  fteamstinge 
the  Rays  that  pafs  through  them,  as  is  made  évident  by  looking  at  bodies 
through  the  fumes  of  Aquafortis ,  or  fpirit  of  Nitre  [as  the  newly  menti- 
oned  IlluftriousPerfonhasdemonftrated]  and  alfo  through  the  fmoak  of 
a  Fire  or  Chimney. 

Having  therefore  made  it  probable  at  leaft,  that  the  morning  and 
evening  rednefs  may  partly  proceed  from  this  infleftion  or  refraâionof 
the  Rays,we  fhall  next  fhew,  hovv  the  Oval  Figure  will  be  likewife  eafily 
deduced.  1 

Suppofe  we  therefore,  EFGH  in  the  fixth  Figureof  the  7,-g.Scheme. 
to  reprefent  the  Earth  ;  A  B  C  D,  the  Atmofpere  ;  E I,  and  E  L,  two  Rays 
coming  from  the  Sun,  the  one  from  the  upper,the  other  from  the  neather 
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Limb,  thefe  Rays,  being  by  the  Atmofphere  infleâed,  appear  to  tbe 
at  E,  as  if  they  had  corne  from  the  points,  N  and  O;  and  becatffe  the: 
Ray  L  has  a  greater  inclination  upon  the  inequality  of  the  Atmofphere 
then  I  therefore  muft  it  lufFer  a  greater  infleâion,  and  confequently  be 
further  elevated  above  its  true  place,  then  the  Ray  I,  which  has  a  lefs 
inclination ,  vvill  be  elevated  above  its  true  place  5  vvhence  it  will 
follow,  that  rhe  lower  fide  appearing  neerer  the  upper  then  really  it  is, 
and  the  two  latéral  fides,  vite,.  the  right  and  left  lide,  fuffering  no  fenflble 
alteration  from  the  infleâion,  at  leaft  what  it  does  fuffer,  does  rather 
increafe  the  vifible  Diameter  then  diminifh  it,  as  I  lhall  fhew  by  and  by, 
the  Figure  of  the  luminous  body  tnuft  neceflarily  appear  fomewhat 
Elliptical. 

This  will  be  more  plain,  if  in  the  feventh  Figure  of  th  37.  Scheme  we 
fuppofe  A  B  to  reprefent  the  fenfible  Horizon  ;  CD  EF,  the  body  of  the 
Sun  really  belowit 5  GHIK,  the  famé  appearing  above  it,  elevated 
by  the  infleâion  of  the  Atmofphere  :  For  if,  according  to  the  beff  obfer- 
vation,  we  make  the  vifible  Diameter  of  the  Sun  to  be  about  three  or 
four  and  thirty  minutes, and  the  Horizontal  refraâion  according  toTicko 
be  thereabout,or  fomewhat  more, the  lower  limb  of  the  Sun  E,will  be  ele¬ 
vated  to  I5  but  becaufe,byhisaccount,  the  point  C  will  be  elevated  but 
2 9.  minutes,  as  havingnot  fogreatan  inclination  upon  the  inc-quality  of 
the  Air,  therefore  IG,  which  willbe  the  apparent  refraâed  perpendicu- 
lar  Diameter  of  the  Sun, will  be  lefs  then  C  G, which  is  but2  9-  minutes, and 
confequently  fix  or  feven  minutes  fhorter  then  the  unrefraâed  apparent 
Diameter.  The  parts,  D  and  F,  vvill  be  likewife  elevated  to  H  and  K, 
whofe  refraâion,  by  reàfon  of  its  inclination,  will  be  bigger  then  that  of 
the  point  C,though  lefs  then  that  of  E;therefore  will  the  femidiameter  I  L, 
be  fhorter  then  L  G,  and  confequently  the  under  fideof  the  appearing 
Sun  more  flat  then  the  upper. 

Now,  becaufe  the  Raysfrom  the  right  and  left  fides  of  the  Sun,  &c. 
hâve  been  oblerv  d  by  Ricciolo  and  Crimaldus ,  to  appear  mcre  diftant 
one  from  another  then  really  they  are,though(by  very  manyObfervations 
that  I  hâve  made  for  that  purpofe,with  a  very  good  7elefcope.fi tted  with  a 
divided  Ruler)  I  could  never  perceive  any  great  alteration,  yet  there  be- 
ing  really  fome,it  will  not  be  amifs,to  fliew  that  this  alfo  proceeds  from  the 
refraftion  or  infledtion  of  the  Atmofphere  ;  and  this  will  be  manifeft,ifwe 
confider  the  Atmofphere  as  a  tranfparent  Globe,  or  at  leaft  a  tranfparent 
fhell,  encompaffing  an  opacous  Globe,which,  being  more  denfe  then  the 
medium  encompaffing  it,  refraûsor  infiedts  ail  theentring  parallel  Rays 
into  a  point  or  focus,fo  that  wherefoever  the  Obfervator  is  plac’d  within 
the  Atmofphere,  between  the  focus  and  the  luminous  body,  the  latéral 
Rays  muft  neceflarily  be  more  converg’d  towards  his  eye  by  the  refrafti- 
on  or  infleâion,  then  they  would  hâve  been  without  it  ;  and  therefore 
the  Horizontal  Diameter  of  the  luminous  body  muft  neceflarily  beaug- 
tnented. 

This  might  be  more  plainly  manifeft  to  the  eye  by  the  fixth  Figure  ; 
but  becaufe  it  would  be  fomwhat  tedious,  and  the  thing  being  obvious 
t  enough 
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enough  to  be  imagine! by  any  one  that attentively  confidersit,  I (liai! ra- 
ther  omit  it,  and  proceed  to  ibew,  that  the  mafs  of  Air  neer  the  furface  of 
theEarth,confifts,qr  is  made  up,of  parcels,which  do  very  much  differ  from 
one  another  in  point  of  denfity  and  rarity  ;  and  confequently  the  Rays  of 
light  that  pafs  through  them  will  be  varioufly  inflefted,here  one  way, and 
there  another,according  as  they  pafs  fo  or  fo  through  thofe  differing  parts; 
andthofe  parts  being  al ways  inmotion,eitherupwardsor  do\vnwards,or 
to  the  right  or  left,  or  in  fome  vvay  compounded  of  thefe,  they  do  by  this 
their  motion  infleû  the  Rays,  now  this  way,  and  prefently  that  way. 

This  irregular,unequal  and  unconftant  infleftion  of  the  Rays  of  light, 
is  the  reafon  why  the  limb  of  the  Sun,  Moon ,  Jupiter,  Saturn ,  Mars ,  and 
Venus,  appearto  wave  or  dance;  and  why  the  body  of  theStarrs  appear 
to  tremulateor  twinkle,  their  bodies,by  this  means,  being  fometimes  ma- 
gnify’d,and  fometimes  diminifhed  ;  fometimes  elevated,  otherwhiles  de- 
prels’d  ;  now  thrown  to  the  right  hand,  and  then  to  the  left. 

And  that  there  is  fuch  aproperty  or  unequal  diftribution  of  parts,  is 
manifeft  from  the  various  degrees  of  heat  and  cold  that  are  fùund  in  the 
Air  ;  from  whence  will  follow  a  differing  denfity  and  rarity,  both  as  to 
quantity  and  réfraction  ;  and  likewife  from  the  vapours  that  are  inter- 
pos’d,  (vvhich, by  the  way,  I  imagine, as  to  réfraction  or  inffeûion,  to  do 
the  famé  thing,  as  if  they  were  rarify’d  Air  ;  and  that  thofe  vapours  that 
alcend, are  both  lighter,  and  lels  denfe,  then  the  ambient  Air  vvhich  boy9 
themup;  and  that  thofe  vvhich  defoend,  are  heavier  and  more  denfe) 
The  firft  of  thefe  may  be  found  true,  if  you  take  a  good  thick  piece  of 
Glafs,and  heating  it  pretty  hot  in  the  fire,  lay  it  upon  fuch  another  piece 
of  Glals,  or  hang  it  in  the  open  Air  by  a  piece  cf  Wire,  then  looking 
upon  fome  far  diffant  Objedt  (fuch  as  a  Steeple  or  Tree)  fo  as  the  Rays 
from  that  Objeft  pafs  direftly  over  the  Glafs  before  they  enter  your  eye, 
youfhall  find  fuch  a  trémulation  and  wavering  of  the  remote  Objeû,  as 
will  very  much  offend  your  eye  :  The  like  tremulous  motion  you  may 
obferve  to  be  caus’d  by  the  afeending  fteams  of  Water,  and  the  like. 
Now,  from  the  firft:  of  thefe  it  is  manifeft,  that  from  the  rarifaftion  of  the 
parts  of  the  Air,by  heat, there  is  caus’d  a  differing  refraftion,and  from  the 
afeenfion  of  the  more  rarify’d  parts  of  the  Air,  vvhich  are  thruft  up  by  the 
colder,  and  therefore  more  condens’d  and  heavie,  is  caus’d  an  undula- 
tion  or  wavering  of  the  Objeü  ;  for  I  think,  that  there  are  very  few 
will  grant,  that  Glals,  by  as  gentle  a  heat  as  may  beendur'd  by  ones 
hand,  fhould  fend  forthany  of  its  parts  in  fteams  or  vapours,  vvhich  does 
not  feem  to  be  much  wafted  by  that  violent  fire  of  the  green  Glals-houfe  ; 
but,  if  yetitbe  doubted,  let  Experiment  be  further  made  with  that  bo¬ 
dy  thatis  accounted,  by  Chymifts  and  others^  the  moft  ponderous  and 
fix’d  in  the  world  ;  for  by  heating  of  a  piece  of  Gold,  and  proceeding  in 
the  lame  manner,  you  may  find  the  famé  effeûs. 

This  trembling  and  fhaking  ofthe  Rays,  is  more  fenfibly  caus’d  by  an 
aûualfiame,  or  quick  fire,  or  any  thing  elfe  heated  glowing  hot  ;  asby 
a  Candie,  live  Coal,  red-hot  Iron,  or  a  piece  of  Silverj  and  the  like  :  the 
famé  alfo  appears  very  confpicuous ,  if  you  look  at  an  Objeâ:  betwixt 
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vvhich  and  your  eye,  the  rifing  fmoak  of  fome  Chimney  is  interpos’d  ; 
which  brings  into  my  mind  what  I  had  once  the  opportunity  toobforve, 
which  was,  the  Sun  rifing  tomy  eyc  jult  overa  Chimney  that  lent  forth 
a  copious  (team  of  fmoak  ;  and  taking  a  ihort  Telejcope ,  which  I  had  then 
by  me,  I  obferv'd  the  body  of  the  Sun,  though  it  was  but  juif  peep  d 
abovethe  Horizon,  tohave  its  underfide,  not  onely  fiatted,  and  prels’d 
inward,  as  it  ufually  is  when  neer  the  Earth  ;  but  to  appear  more  pro¬ 
tubérant  downwards  then  if  it  had  lufléred  no  refraûion  at  ail;  and 
belides  ail  this,  the  whole  body  of  the  Sun  appear’d  to  tremble  or  dance, 
and  the  edges  or  limb  to  be  very  ragged  or  indented,  undulating  or  wa- 
ving,  much  in  the  manner  of  a  flag  in  the  Wind.  , 

This  I  hâve  likewife  often  obferv’d  in  a  hot  Sunfhiny  Summer’s  day, 
that  looking  on  an  Objeft  over  a  hot  ltone,or  dry  hot  earth, I  hâve  found 
the  Objeft  to  beundulated  or  fhakcn,  much  after  the  famé  manner.  And 
ifyou  look  upon  any  remote  Gbjedf  through  a  Telejcope  (in  a  hot  Sum- 
mer  s  day  efpecially  )  you  (hall  find  it  likewife  to  appear  tremulous.  And 
further,  if  there  chance  toblovv  any  wind,  or  that  the  air  bctween  you 
and  the  Objedf  bein  a  motion  or  current,  vvhereby  the  parts  ofit,  both 
rarify'd  and  condens’d,  are  fwiftly  reroov’d  towards  the  right  or  left,  if 
then  you  obferve  the  Horizontal  ridge  of  a  Hill  far  dilfant,through  a  very 
goodTelefcope,  you  (hall  find  itto  wave  much  like  the  Sea,  and  thofe 
waves  will  appear  to  pafs  the  lame  way  with  the  wind. 

F  rom  vvhich, and  many  other  Experiments,  ’tis  cleer  that  the  lower  Ré¬ 
gion  ol  the  Air, efpecially  that  part  of  it  which  lieth  neerelf  to  the  Earth, 
has,for  the  molf  part, its  conlfiruent  parcels  varioully  agitated,  either  by 
heat  or  vvinds,  by  the  firlf  of  which,  fome  of  thern  are  made  more  rare, 
and  1b  fuffer  a  lefs  retraéfion  ;  others  are  interwoven,  either  with  afcend- 
ing  ordefcending  vapours  ;  the  former  of  which  being  more  light,  and 
fo  more  rarify'd, hâve  likewife  a  lefs  refradfion  ;  the  latter  being  more  hea- 
vie,  and  confequently  more  dcnfe,have  a  greater. 

Now,  becaufe  that  heat  and  cold  are  equally  difïus’d  every  way  ;  and 
that  the  further  it  is  fpread,  the  weaker  it  grows  ;  ht-nce  it  will  tollow, 
that  the  moft  part  of  the  under  Région  of  the  Air  wil  l  be  made  up  of  fe- 
veral  kindsof  lentes,  fome  vvhereof  will  hâve  the  properties  ol  Cotivex , 
othersof  Concave glttjje s  which,  thatl  may  the  more  mtelligibiy  make 
outj  we  willfuppofe  in  the  eighth  Fjgure  oi x\\ç  37.  Schemc,  that  A  re- 
prelents  an  afcending  vapour,  which,  by  reafon  ofits  being  lômewhat 
Heterogeneous  to  the  ambicnt  Air,is  thereby  thrulf  into  a  kind  oi  Globular 
form,  not  any  Vvhere  terminated,  but  gradually  finilhed,  that  is,  it  is  mofc 
rarify’d  in  the  middle  about  A,  fomewhat  more  condens’d  about  B  B, 
more  then  that  about  C  C  ;  yet  further, about  D  D,  almoft  ol  the  famé 
denfity  with  the  ambient  Air  about  E  E  ;  and  laftly,  inclofed  with  the 
more  dente  Air  F  F,  fo  that  front  A,  to  FF,  there  is  a  continuai  in- 
creale  of  denfity.  The  reafon  ol  vvhich  will  be  manifelf,  if  we  confider  the 
riting  vapour  to  bemuch  vvarmerthen  the  ambient  heavie  Air;  for  by 
the  coldnefs  of  the  ambient  Air,  the  fhell  E  E  will  be  more  refrigerated 
then  D  D,and  that  then  CC, which  will  be  yet  more  then  B  B,  and  that 
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more  then  A  ;  fothat  from  F  to  A,  there  is  a  continuai  increafe  ofheat 
and  confequentjy  of  rarity  ;  from  whence  it  will  necefTarily  follow  that 
theRays  oflight  will  be  infleôed  or  refraôed  in  it,  in  the  famé  man- 
ner  asthey  would  berna  Coneave-gUfi  h  for  the  Rays  GKL  G  K  J  will 
be  infleéted  by  G  K  H,  G  K  H,  which  will  eafily  follow  frora  what  I  be- 
fore  explained  concernmg  the  inflexion  of  the  Atmofphere. 

On  the  other  fide,  a  defcending  vapour,or  any  part  of  the  air  included 
by  an  afcending  vapour,will  exhibit  the  famé  eftefls  with  a  Convex  lens  h 
toi, il  we  fuppofe.in  the  former  Figure, the  quite  contrary  conftitution  to 
that  laft  deforib  d  5  that  is.,  theambicnt  Air  F  F  being  hottcr  then  any 
part  of  that  matter  within  any  cire  le,  therefore  the  coldeft  part  muft 
necefïanly  be  A,  as  being  farthefr  remov'd  from  the  heat ,  ail  the 
intermediate  fpaces  will  be  gradually  difcriminated  by  the  continuall 
mixture  of  heat  and  cold,  fo  that  it  will  be  hotter  at  E  E,  then  D  D  in 
D  D  then  C  C,  in  C  C  then  BB,and  in  B  B  then  A.  From  which  a  like 
refraâion  and  condenfation  will  follow  ;  and  confequently  a  leflèror 
greater  refraftion,  lo  that  every  included  part  will  refraû  more  then  the 
încludmg,  by  which  means  the  Rays,  G  K  J,  G  K  I,  coming  from  a  Starr 
01  fome  icmote  Ob  jeftj  are  fo  intieûedj  that  they  will  again  concurr  and 
meet,  in  the  point  M.  By  the  interpofition  therefore  of  this  defcending 
vapout  the  vifible  body  ofthe  Star,  or  other  Objedf,  isvery  much  aug» 
mented,  as  by  the  former  it  was  diminifhed. 

From  the  quick  confecutions  of  thefe  two,one  after  another,  between 
the  Objeû  and  your  eye,caufed  by  their  motion  upwards  or  downwards 
proceedmg  from  their  levity  orgravity,  or  to  the  right  or  left,proceed- 
ing  from  the  wind,  a  Starr  may  appear,  now  bigger,  now  lefs,  then  really 
it  would  otherwife  without  them  5  and  this  is  that  property  of  a  Starq, 
which  is  commonly  calfdtwinkling,  orfcintillation. 

The  reafonwhy  a  Star  will  now  appear  ofone  colour,now  of another, 
which  for  the  mort  part  happens  when  ’tis  neer  the  Horizon,  may  very 
eafily  be  deduc’d  from  its  appearing  now  in  the  middle  of  the  vapour, 
other  whiles  neer  the  edge  ;  for  if  you  look  againft  the  body  of  a  Starr 
with  a  Telefcope  that  has  a  pretty  deep  Convex  Eye-glafs,  and  fo  order  it, 
that  theStar  may  appear  fometimes  in  one  place, and  fometimes  in  another 
of  it;you  may  perceive  this  or  that  particular  colour  to  be  prédominant 
in  the  apparent  Figure  of  the  Starr,  according  as  it  is  more  or  lefs  remote 
from  the  middle  ofthe  Lens.  This  I  hadherefurtherexplain’d,  but  that 
it  does  more  properly  belong  to  another  place. 

Ifhall  therefore  onely  add  fome  few  Quæries,  which  the  confideration 
of  thefe  particulars  hînted,  and  fo  finifh  this  Seélion. 

And  the  firff  I  fhall  propound  is,  Whether  there  may  not  be  made  ait 
artificial  tranfparent  body  of  an  exaft  Globular  Figure  that  fhall  fo 
infleft  or  refraft  ail  the  Rays,  that,coming  from  one  point,  fall  upon  any 
Hcmijphere  of  it}  that  every  one  of  them  may  meet  on  the  oppofite  fide, 
and  crofs  one  another  exaftly  in  a  point  5  and  that  it  may  do  the  like  alfo 
with  ail  the  Rays  that,  coming  from  a  latéral  point,  fall  upon  any  other 
Uentijphcre  ;  for  iffo,  there  wereto  be  hoped  a  perfedtion  of  Dioptrie^, 
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and  a  tranfmigration  into  heaven,  cven  whilTt  we  remain  herenpon  earth 
in  the  fielh,  and  a  defcending  or  penetrating  into  the  center  and  inner- 
moft  receiies  of  the  earth;  and  ail  earthly  bodies  ;  nay,  it  vvould  open  not 
onely  a  crantiey,  but  a  large  window  (as  I  may  fo  fpeak)  into  the  Shop  of 
Nature,  whereby  we  might  be  enabled  to  fee  both  the  tools  and  opera- 
tors  and  the  very  manner  of  the  operation  it  felf  of  Nature  ;  this,  could 
it  be  eflëûed,  would  as  farr  furpafs  ail  other  kind  of  perfpeâives  as  the 
vaft  extent;  of  Heaven  does  the  imall  point  of  the  Earth,  which  dilfance 
jt  would  immediately  remove,  and  unité  them,  as  ’twere,into  one,at  lealf, 
that  there  (hould  appearno  morediftance  between  them  then  thelength 
of  the  Tube,  into  the  ends  of  which  thefe  Glafies  (hould  be  nferted: 
Now,  whether  this  may  not  be  effedted  with  parcels  of  Glafs  of  feveral 
denfities,  I  hâve  fometimes  proceeded  fo  farr  as  to  doubt  (though  in 
truth,  as  to  the  general,  1  hâve  wholly  defpair’d  of  it)  for  I  haveoften 
obl'erv’d  in  üptical  Glafles  a  very  great  variety  of  the  parts,  which  are 
commonly  called  Veins  5  nay,  fome  of  them  round  enough  (for  they  are 
for  the  moft  part,  drawn  out  into  (trings)  to  conflitutc  a  kind  of  leur. 

This  I  (hould  further  proceed  tohope,  had  any  one  been  fo  in- 
quifitive  as  to  hâve  found  out  the  way  of  making  any  tranfparent  body, 
either  more  denfeor  more  rare^  for  then  it  might  be  poffibleto  compofe 
a  Globule  that  (hould  be  more  denfe  inthemiddle  of  it,  then  in  any 
other  part,  and  to  compofe  the  whole  bulk,  fo  as  that  there  (hould  be  a 
continuai  graduai  tranfition  from  one  degree  of  denfity  to  another  fuch 
as  (hould  be  found  requilite  for  the  defired  inflexion  of  the  tranfmigra- 
ting  Rays;  but  of  this  enough  at  prefent,  becaufe  I  may  fay  more  of  it 
when  I  let  down  my  own  Trials  concerning  the  melioration  of  Dioptricly, 
where  I  (hall  enumerate  with  how  many  feveral  fubftances  I  hâve  made 
both  Microfcopes ,  jnd  Teleficpes ,  and  by  what  and  how  many,  ways  :  Let 
fuch  as  hâve  leilure  and  opportunity  farther  confider  it. 

The  next  Quæry  (hall  be,  whether  by  the  famé  colledtion  ofamore 
denfe  body  then  the  other,  or  at  lealf,  of  the  denfer  part  of  the  cther, 
there  might  not  be  imagin’d  a  reafon  of  the  apparition  of  fome  new  fix’d 
Stars,  as  thofe  in  the  Swan,  CaJJtope  s  Charr,  Serpent  anus,  ri  fa  s ,  Ce- 
tus,  8tc. 

Thirdly,  Whether  itbe  poflible  to  define  the  heightofth cAtmofphere 
from  this  inflexion  of  the  Rays,  or  from  the  Quickfilver  Experiment  of 
the  rarifaftion  or  extentfon  of  the  Air. 

Fourthly,  Whether  the  difparity  between  the  upper  and  under  Air  be 
not  fometimes  fo  great,  as  to  make  a  reflefting  fuperficies  5  I  hâve  had  fe¬ 
veral  Obfervations  which  feem  to  hâve  proceeded  from  lbme  fuchcaufe, 
but  it  would  be  too  longto  relate  and  examine  them.  An  Experiment, 
alfo  fomewhatanalogoustothis,  I  hâve  made  with  Salt-water  and  Frefh, 
which  two  liquors,in  moft  Pofitions,feem’d  the  famé,  and  not  to  be  fepa- 
rated  by  any  determinate  fuperficies, which  feparating  furface  yet  in  fome 
other  Pofitions  did  plainly  appear. 

And  if  fo,  Whether  the  reafon  of  the  equal  bounding  or  terminus  of 
the  under  parts  of  the  clouds  may  not  proceed  from  this  caule  ;  whether, 
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fccondly,  the  Reafon  of  thc  apparition  of  many  Suns  may  not  be  found 
out,  by  confidering  how  the  Rays  of  the  Sun  may  1b  be  refieéted,  as  to 
defcribe  a  pretty  true  image  of  the  body,as  we  find  them  from  any  régu¬ 
lai- Superficies.  Whether  alfo  this  may  not  be  found  to  caufe  the  appa¬ 
rition  of  fome  of  thofe  Purtlii ,  or  counterfeit  Suns,  which  appear  colou- 
red,by  refrafting  the  Rays  fo,  astomakethe  bodyof  the  Sun  appear  in 
quite  another  place  then  really  it  is.  But  of  this  more  elfewhere. 

5.  Whether  the  fhœnomcna  of  the  Clouds  may  not  be  made  out  by 
this  diverfity  of  denfity  in  theüpper  and  under  parts  of  the  Air,  by 
fuppofing  the  Air  above  them  to  be  much  lighter  then  they  thetnfelves 
are,  and  they  themfelves  to  be  yet  lighter  then  that  which  is  fubiacent 
to  them,  many  of  them  feeming  to  be  the  finie  iubftance  vvith  the  Cob- 
webs  that  fly  in  the  Air  after  a  Fog, 

Now  that  fuch  a  confiitution  ot  the  Air  and  Clouds,  if  fuch  there  be, 
may  be  fufficient  to  perforai  thiseffeft,  may  beconfirm'd  by  this  Expe- 
riment. 

Make  as  ftrong  a  Solution  of  Sait  as  you  are  able,  then  fillingaGlafs 
of  fome  depth  half  full  with  it,  fill  the  other  half  with  frefii  Water,  and 
poyfe  a  little  Glafs-bubble,  fo  as  that  it  may  fink  pretty  quick  in  frelh 
Water,  which  take  and  putintothe  aforelaid  Glais,  and  you  lhall  find 
it  to  fink  tillit  cornes  towards  themiddle,  where  it  will  remain  fixt, 
without  moving  either  upwardsor  downvvards.  And  by  a  fécond  Ex- 
periment,  of  poifing  fuch  a  bubble  in  water,  whole  upper  part  is  warmer, 
and  confequently  lighter.  then  the  under,  which  iscolderand  heavier  j 
the  manner  of  which  follovvs  in  this  next  Qtiæry,  which  is, 

6.  Whether  the  rarifaftion  and  condenfation  of  Water  be  not  made 
after  the  famé  manner,  as  thofe  effects  are  produc’ d  in  the  Air  by  heat  ; 
for  I  once  pois’d  a  feal'd  up  Gla.ls-bubble  fo  exaftly,  that  never  fo  fînall 
an  addition  would  make  it  fink,  and  as  frftall  a  detraftion  make  it  fwim, 
which  luffering  to  reft  in  that  Veflel  of  Water  for  fome  time ,  I  alwayes 
found  it  about  noon  to  be  at  the  bottom  of  the  Water,  and  at  night,  and 
in  themorning,  at  the  top:  Imagining  this  to  proceed  from  the  Rari- 
faâionof  the  Water, daus’dby  the  heat ,  I  made  tryal,  and  found  moft 
true  5  for  I  was  able  at  any  time,  either  to  deprefs,  or  raife  it,  by  heat 
andcold  $  for  if  I  let  the  Pipe  ftand  for  fome  time  in  cold  water,  I 
couldeafily  raife  the  Bubble  from  the  bottom,  whither  I  had  a  little  a- 
fore  detruded  it,  by  putting  the  lame  Pipe  into  warrn  Water.  And  this 
way  I  hâve  been  able,  for  a  very  confiderable  time,  to  keep  a  Bubble  fo 
poys’d  in  the  Water,  as  that  it  Ihould  remain  in  the  middle,  and  neither 
fink,  norfwim  :  For  gently  heating  the  upper  part  of  the  Pipe  with  a 
Candie,  Coal,  orhot  Iron,  till  I  pcrceived  the  Bubble  begin  to  defeend, 
thenforbearing,  I  hâve  obferved  it  to  defeend  to  fuch  or  fuch  à  dation, 
and  there  to  remain  fufpended  for  fome  hours,  till  the  heat  by  degrees 
were  quite  vanifhed  ,  when  it  would  again  afeend  to  its'fôrtaer  pfacd. 
This  I  hâve  alfo  often  obferved  naturally  performed  by  thé  fient  df  the 
Air ,  which  being  able  to  rarifie  the'  upper  parts  of  the  Watér  fooneù 
then  the  lower ,  by  reafon  of  its  immédiate  cor.taft ,  the  beat  of  the  Air 
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has  fometimes  fo  flowly  increafed,  that  I  hâve  obferved  the  Bubble  to  be 
fome  hours  in  pafling  between  the  top  and  bottom. 

7.  Whether  the  appearance  of  the  Pïke  of  Tenerif. \  and  feveral  other 
high  Mountains,  at  io  much  greater  a  diftance  then  ieems  to  agréé  with 
their  refpedtive  heights  ,  be  not  to  be  attributed  to  the  Curvature  of  the 
vifual  Ray,  that  is  made  by  its  paffing  obliquely  through  fo  differingly 
DenJ'è  a  Medium  from  the  top  to  the  eye  very  far  diftant  in  the  Hori¬ 
zon  :  For  fince  vve  hâve  already,  I  hope,  made  it  very  probable ,  that 
there  is  fuch  an  injieBion  of  the  Rays  by  the  diftering  denfity  of  the 
parts  of  the  Air  j  and  ftnce  I  hâve  found  ,  by  feveral  Experiments  made 
on  places  comparatively  not  very  high,  and  hâve  yct  found  the  preflure 
fuftain’d  bythofe  parts  of  the  Air  at  the  top  and  bottom,  and  alfo  their 
differing  Expanlîons  very  confiderable  :  Infomuch  that  I  hâve  found  the 
preflure  of  the  Atmofphere  lighter  at  the  top  of  St.  Paul' s  Steeple  in  Lon¬ 
don  (  vvhich  is  about  two  hundred  foot  high  )  then  at  the  bottom  by  a 
fixtieth  or  fifticth  part,  and  the  expanfion  at  the  top  greater  then  that  at 
the  bottom  by  neer  about  fo  much  alfo  5  for  the  Mer  curial  Cyhnder  at  the 
bottom  vvas  about  35.  inches,  andat  the  top  hait  an  inch  lower;  the  Air 
alfo  included  in  the  Weather-glafs,that  at  the  bottom  fill  donly  155.  fpa- 
ces,  atthe  top  fill’d  158.  though  the  heat  at  the  top  and  bottom  was 
found  exadtly  the  famé  with  a  fcal’d  Lhermometer :  I  think  it  very  rational 
to  fuppofe  ,  that  the  greateft  Curvature  of  the  R>ys  is  made  neareft  the 
Earth,and  that  the  infledtion  of  the  Rays,  above  3.  or  4.  miles  upwards,  is 
very  inconfiderable,  and  therefore  that  by  this  means  fuch  calculations  of 
the  height  of  Mountains,  as  are  made  from  the  diftance  they  are  vifible  in 
the  Horizon, from  the  fuppofal  that  that  Ray  is  a  ffraight  Line  (  that  from 
the  top  of  the  Mountain  is,  as’twere,  a  Tangent  to  the  Horizon  whence  it 
ïs  feen)  which  really  is  a  Curve ,  is  very  erroneous.  Whence,  I  fuppofe, pro- 
ceeds  the  reafonof  the  exceedingly  differing  Opinions  and  Aiîèrtionsof 
feveral  Authors,  about  the  height  of  feveral  very  high  Hills. 

8.  Whether  this  Infledtion  of  the  Air  will  not  very  much  alter  the  fup- 
pofed  diftances  of  the  Planets,  which  feem  to  hâve  a  very  great  depen- 
dence  upon  the  Hypothetical  refradfion  or  inflexion  of  the  Air,  and  that 
réfraction  upon  the  hypothetical  height  and  denfity  of  the  Air:  For 
fince  (  as  I  hope  )  I  hâve  here  lhewn  the  Air  to  be  quite  otherwife  then 
hasbeenhithcrtoluppos’d,  by  manifeffing  itto  be,  both  of  a  vaft  ,  at 
leaff  an  uncertain,  height,  and  of  an  unconftantand  irregular  denfity  ^ 
It  muft:  neceflàrily  follow,  that  its  infledtion  muff  be  varied  accordingly  : 
And  therefore  we  may  hence  learn,  upon  what  fure  grounds  ail  the  A- 
ftronomershithertohave  built,  who  hâve  calculated  the  diftance  of  the 
Planets  from  their  Horizontal  Parallax  j  for  fince  the  Réfraction  and  Pa- 
rallax  are  fo  nearly  ally’d,  that  the  one  cannot  be  known  without  the 
other,  efpecially  by  any  wayes  that  hâve  been  yet  attempted,  how  uncer¬ 
tain  muft  the  Parallax  be.when  the  Refradtion  is  unknown?  And  how  eafie 
is  it  for  Aftronomers  to  allign  what  diftance  they  pleafe  to  the  Planets, and 
defend  them,when  they  hâve  luch  a  curious Jùbterfuge  as  that  of  Refradti¬ 
on  wherein  a  very  little  variation  will  allow  them  liberty  enough  to  place 
the  Celeftial  Bodies  at  what  diftance  they  plealè.  ïf 
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If  therefore  we  would  corne  to  any  certainty  in  this  point,  vve  mu(i  go 
other  wayes  to  vvork  5  and  as  I  hâve  here  examinée!  theheight  and  refra- 
ûive  property  of  the  Air  by  other  wayes  then  are  ufual ,  fo  mud  we 
find  the  Parallax  of  the  Planets  by  wayes  notyet  praftifed  $  and  to  this 
end,  I  cannot  imagine  any  better  way,  then  the  Obfervations  of  them  by 
two  perfonsat  very  far  didant  parts  of  the  Earth,  that  lye  as  neer  as  may 
beunder  the  famé  Meridian,  or  Degree  of  longitude  ,  but  differingas 
much  in  latitude,  as  there  can  be  places  conveniently  found  :  Thefe  two 
perfons,  at  certain  appointed  times,  diould  (asnear  as  could  be)  both 
at  the  famé  time ,  obferve  the  way  of  the  Atoon,  Jltars ,  Venus,  Jupiter, 
and  Saturn,  amongft  the  fixt  Stars,  with  a  good  large  Telefcope,  and  ma- 
king  little  Iconilmes,  or  pidhires,  of  the  fmall  fixed  Stars,  that.appear  to 
each  of  them  to  lye  in  or  near  the  way  of  the  Center  of  the  Planet,  and 
the  exaû  meafure  of  the  apparent  Diameter  ;  from  the  comparing  of 
fuch  Obfervations  together,  we  niight  certain!}'  know  the  true  didance, 
or  Parallax,  of  the  Planet.  Andhaving  any  onetrue  Parallax  of  thefe 
Planets,  we  might  very  eafily  hâve  the  other  by  their  apparent  Diame- 
ters,  which  th cTelefiope  likewife  affbrds  us  very  accurately.  And  thence 
their  motions  might  bemuch  better  known,  and  their  Théories  more  ex- 
attlyregulated.  And  for  this  purpofe  I  know  notany  one  place  more 
cenvenientfor  fuch  an  Obfervation  to  be  made  in,  then  in  the  Iflandaf 
St.  Helena,  upon  the  Coadof  Africk, ,  which  1  y  es  about  fîxteen  degrees 
totheSouthwardsof  the  Line,  and  isvery  near,  accordingto  the  lateft 
Ceographical  Maps,  in  the  famé  Meridian  with  London  }  for  thpugh 
they  may  not  perhaps  lye  exaftly  in  the  famé ,  yet  their  Obfervations, 
being  ordered  according  to  what  I  fhall  anon  fhew,  it  will  not  be  diffi- 
cultto  find  the  true  didance  of  the  Planet.  But  were  they  both  under 
the  famé  Meridian,  it  would  be  much  better. 

And  becaufe  Obfervations  may  be  much  eafier,  and  more  accurately 
made  with  good  Telejiopes,  then  with  any  other  Inftruments,  it  will  not, 
Ifuppofe,  feem  impertinent  to  explain  a  little  what  wayesl  judge  moll 
fit  and  convenient  for  that  particular.  Such  therefore  as  fil  ail  be  the 
Obfervators  for  this  purpofe,  firould  be  furnifhed  with  the  befl  ‘lïfcjcopes 
that  can  behad,  the  longer  the  better  and  more  exaéi:  will  their  Obfer¬ 
vations  be,  though  they  are  fbmewhat  the  more  difficultly  manag’d. 
Thefe  fhould  be  fitted  with  a  Rete ,  or  divided  Scale,  plac’d  at  fuch  a  di- 
ftance  within  the  Eye-glafs,that  they  may  be  difiinaiy  feen, which  ihould 
be  themeafures  of  minutes  and  leconds }  by  this  Infiniment  each  Ob- 
fervator  fhould,  at  certain  prefixt  times,  obferve  the  Moorf,  or  other 
Planet,  in,  or  very  near.  the  Meridian  }  and  becaufe  it  may  be  very  .diffi- 
cult  to  find  two  convenient  dations  that  will  happen  to  be  jüd  under.  the 
famé  Meridian,  they  fhall,  each  of  them,  obferve  the  way  of  tfie  Planet, 
both  for  an  hour  before,  and  an  hour  after,  it  arrive  at  the  Meridian  j 
and  by  a  line,  or  droke,  amongd  the  fmall  fixed  Stars,  they  diah  dénoté 
out  the  way  that  each  of  them  obferv’d  the  Center  of  the  Planet  to  he 
mov’d  in  forthofè  two  hours  :  Thefe  Obiervafîonsf each  of  thçm  fhall 
repeat  for  many  day es  together,  that  bothit  may  happen,  that  bothof 
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them  may  fometimes  make  their  Obfervations  together,  and  that  from 
divers  Experiments  wemay  bethe  better  ailured  of  what  certainty  and 
exadïnefs  fuch  kind  of  Obfervations  are  like  to  prove.  And  becauiè  ma- 
ny  of  the  Stars  which  may  happen  to  corne  within  the  compafs  of  fùch 
an  Iront  (ht ,  or  Map,  may  be  fuch  as  are  only  vifible  through  a  good  Tele- 
fiop e,  whofe  Pofitions  perhaps  hâve  not  been  noted,  nor  their  longitudes, 
or  latitudes,  any  where  remarked;  therefore  each  Obfervator  Ihould  in- 
deavour  to  infert  fome  fixt  Star, whofe  longitude,  and  latitude,  is  knovvn  ; 
or  with  his  Telefrope  he  (hall  find  the  Pofition  of  fome  notable  telefcopical 
Star,  infertcd  in  his  Map,  to  fome  known  fixt  Star,  whofe  place  in  the  Zo- 
cliack^  is  well  defin’d. 

Having  by  this  means  found  the  true  diflance  of  the  Moon ,  and  ha- 
ving  obferved  well  the  apparent  Diameter  of  it  at  that  time  with  a  good 
Telejtôpc ,  it  is  eafie  enough,  by  one  fingle  Obiervation  of  the  apparent 
Diameter  of  the  Moon  with  a  good  Glafs,  to  détermine  her  didances 
in  any  other  part  of  her  Orbit}  or  Dragon ,  and  confequently,  fome  few 
Obfervations  will  tell  us,  whether  fhe  be  mov’d  in  an  Eliipjis ,  (which,  by 
the  way,  may  alfo  be  found,  even  now,  thoughl  think  we  areyet  igno¬ 
rant  of  her  truedidance)  and  next  (  which  without  fuch  Obfervati¬ 
ons,  I  think,  wefhall  not  be  fureof)  we  may  know  exaftly  the  bigneis  of 
that  Eltipjis ,  or  Circle,  and  her  true  velocity  in  each  part,  and  thereby  be 
fnuch  the  better  inabled  to  find  out  the  true  caufe  of  ail  her  Motions. 
And  though,  even  now  alfo,  wemay,  by  fuch  Obfervations  in  one  dati¬ 
on,  as  here  at  London ,  obferve  the  apparent  Diameter  and  motion  of  the 
Moon  in  her  Dragon ,  and  confequently  be  inabled  to  make  a  better 
ghels  at  the  Speaes  or  kind  of  Curve,  in  which  fhe  is  mov’d,  that  is, 
whether  it  be  fphærical,  or  elliptical ,  or  neither,  and  with  what  propor- 
tional  velocities  Aie  iscarried  in  that  Curve;  yettill  hcr  true  Parallax 
be  known,  we  cannct  détermine  either. 

Next,  for  the  true  didanceof  the  Suri,  the  beft  way  will  be,by  accu- 
rate  Obfervations,  made  in  both  thefe  forementioned  dations,  of  fome 
convenient  Eclipfe  of  the  Sun ,  many  of  which  may  fo  happen  ,  as  to  be 
feen  by  both  ;  for  the  T  énuméra  of  the  Moon  may,  if  fhe  be  fixty  Semi- 
diameters  didant  from  the  Earth,  and  the  Sun  above  feven  thoufand,  ex- 
tend  to  about  feventy  degreesonthe  Earth,  and  confequently  be  feen 
by  Obfervators  as  far  didant  as  London ,  and  St.  Helenii ,  which  are  not 
full  fixty  nine  degrees  didant.  And  this  would  much  moreaccurately, 
then  any  way  that  has  been  yetufed,  déterminé  the  Parallax,  and  di- 
dance,  of  the  Sun;  for  as  for  the  Horizontal  Parallax  I  hâve  already 
fhewn  itfufticientlyuncertain  ;  nor  is  the  way  of  finding  it  by  the  Eclipfe 
of  the  Moon  any  other  then  hypothetical  ;  and  that  by  the  différence  of 
the  true  and  apparent  quadrature  of  the  Moon  is  lefs  not  uncertain,  wit- 
nefs  their  DedudtionS  from  it,who  hâve  made  illeofityfor  L’endefine;  puts 
that  différence  to  be  but'  4'.  3c".  wherice  he  deduces  a  vad  didance  of 
tbéSun,  as  1  hâve  before  fhewn.  Ricciolo foakes  it  full  30'.  Oo.  but-Ke/- 
noldut)  and  Kircher,  no  lefs  then  three  degrees.  And  no  wonder,  for  if 
we  examine  the  îtey.  tvc  fhall  find  jt  fo  compli'cated  with  uncertain- 
tièsf  fitd. 
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Fil' R  From  the  irregular  furface  of  the  Moon,  and  from  feveral  Paral¬ 
laxes,  that  nnlefs  the  Dichotomy  happen  in  the  Nonageftm» r  of  the  Ec/ip- 
tici,  a nd  that  in  the  Meridian,  &c.  ail  which  happen  foveryfeldom 
that  it  is  almoft  impolhble  to  make  them  otherwife  then  uncertainly! 
Befides,  we  are  not  yet  certain,  but  that  there  may  be  fomewhat  about 
the  Moon  analogus  to  the  Air  about  the  Earth,  which  may  caufe  a  refra- 
âion  of  the  light  of  the  Sun,  and  confequently  make  a  great  différence 
in  the  apparent  dichotomy  of  the  Moon.  1  heir  way  "indeed  is  very 
rational  and  ingénions  5  and  fuchasis  muchto  be  preferr'd  before  the 
way  by  the  Horizontal  Parallax,  could  ail  the  uncertainties  be  remoV’d 
and  were  the  true  diflance  of  the  Moon  known. 

But  becaufe  we  find  by  the  Experiments  of  Vendiline,  Keiuoldus,  Sic. 
thaf  Obfervations  of  this  kind  are  very  uncertain  alfo  :  It  were  to  bé 
wilht,  that  fuch  kind  of  Oblervations,  made  at  twoVery  diftant  dati¬ 
ons,  were  promoted.  And  it  is  fo  much  the  more  defirable,  becaufe,  from 
what  I  hâve  now  lhewn  of  the  nature  of  the  Air,  itis  évident,  that  the 
refraftion  may  be  very  much  greater  then  ail  the  Aftronomers  hitherto 
hâve  imagined  it  :  And  confequently,  that  the  diftance  of  the  Moon,  and 
other  Planets ,  may  be  much  lelle  then  what  they  hâve  hitherto  made 
it. 

For  firfr,  this  Inflexion,  I  havehere  propounded,  Will  allow  the  fha- 
dow  of  the  Earth  to  be  much  Ihorter  thenit  canbe  made  by  the  other 
Hypothejis  of  relradtion,  and  confequently,  the  Moon  will  not  fuffer  an 
Eclipfe,  unlefs  it  cornes  very  much  nearer  the  Earth  then  the  Aftronomers 
hitherto  hâve  fuppofed  it. 

Secondly,  There  will  not  in  this  Hypothejis  be  any  other  (hadow  of  the 
Earth,  hich  as  Kepler  luppofes,  and  calls  the  Petiumbra,  which  is  the  fha- 
dow  of  the  refradting  Atmofphere  -,  for  the  bending  of  the  Rays  being  al- 
together  causd  by  Inflecfion ,  as  I  hâve  already  lhewn  ,  ail  that  part 
which  is  afcribed  by  Kepler ,  and  others  after  him,  to  the  Penumbra ,  or 
dark  part,  which  is  without  the  ambra  terra ,  does  clear  vanilh  5  for  in 
this  Hypothejis  there  is  norefradting  furface  of  the  Air,  and  conlequently 
there  can  be  no  lhadows,  fuch  as  appear  in  the  ninth  Figure  of  the  27 
Scheme,  wherelet  ABC  D  reprefent  the  Earth,  and  EFG  H  the^t- 
mojphere,  which  according  to  Kepler  s  fuppofition,is  like  a  Sphære  of  Water 
terminated  with  an  exadt  furface  EFG  H,  letthelines  MF,  L  B,  ID, 
K  H,  reprefent  the  Rays  of  the  Sun  ;  dis  manifed,  that  ail  the  Rayes  be- 
tween  L  B,  and  I  D,  will  be  refledfed  by  the  furfaee  of  the  Earth 
B  AD,  and  confequently,  the  conical  fpace  BOD  would  be  dark  and 
oblcure;  but,  lày  the  followers  of  Kepler^  the  Rays  between  MF,  and 
LB,  and  between  I  D,  and  KH,  falling  on  the  Atmojphere ,  are  re- 
fradted,  both  attheir  ingrels  and  egrels  out  of  the  Atmojphere ,  nearer  to- 
wards  the  Axis  of  the  fpærical  fhadow  C  O,  and  confequently,  inlighten 
a  great  part  of  that  former  dark  Cône,  and  fhorten,  and  contradt,  its  top 
to  N.  And  becaufe  of  this  Refledlion  of  thefe  Rays,  faythey,  there  is 
fuperinduc’d  another  lhell  of  a  dark  Cône  F  P  H,  whofeApexP  is  yet 
further  diftant  from  the  Earth:  By  this  Petiumbra,  faythey,  the  Moon 
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is  Eclipfed ,  for  it  alwayes  paffes  between  the  lines  i  2,  and 

g  4. 

To  which  I  fay,  That  if  the  Air  befuch,-  asl  hâve  newly  fhewn  ü  to 
be  . and cenfêquently  caufe  fuchan  infleftion  of  the  Rays  that  fall  into 
it,  thofe  dark  Venumbra s  F  Y  Z  CL  HXVT,  andORPS,  will  ali  va- 
niih.  For  if  vve  iuppofe  the  Air  indefinitely  extended,  and  to  be  no 
vvhere  bounded  with  a  determinate  refradting  iurface,  sslhavethewn 
it  uncapableof  having,  from  the  nature  of  it^  it  will  follow,  that  the 
Moon  will  no  where  be  totally  obfcured,  but  when  it  is  below  the  Apex 
N,  of  the  dark  blunt  Cône  of  the  Earth’s  fhadow:Now,frcm  the  luppofi- 
tion,  that  the  Sun  is  diftant  about  feven  thoufand  Diamcters,  the  point 
N,  according  to  calculation,  being  not  above  twenty  five  terreftrial  Se- 
midiameters  from  the  Center  of  the  Earth  :  Itfollows,  that  whenfoe ver 
the  Moon  eclipled  is  totally  darkned,  without  affording  any  kind  of 
light,  itmuff  be  within  twenty  five  Semidiametersof  the  Earth,  and  con- 
fequently  much  lower  then  any  Afh'onomers  hâve  hitherto  put  it. 

Thiswill  feem  much  more  confonant  tothereff  of  the  fccundary  Pla- 
rtets  j  for  the  higheft  of  Jupiter  s  Moons  is  between  twenty  and  thirty 
Jovial  Senndiameters  diftant  from  the  Center  of  Jupiter  j  and  the  Moons 
of  Saturn  much  about  the  famé  number  of  Saturnial  Semidiameters  from 
the  Center  ot  thatPlanet. 

But  thefe  are  but  conjectures  alfo,and  muft  be  determin  d  by  luch  kind 
of  ObfervationsasI  hâve  newly  mention’d. 

Norwillitbe  difficult,  bythis  HjpothcJïs,  tofalve  allthe  appearances 
of  Eclipfes  of  the  Moon,  for  in  this  Hypothejis  alfo,  there  will  be,on  each 
fide  of  the  fhadow  of  the  Earth,  a  Venumbra ,  not  caus  d  by  the  Refracti¬ 
on  of  the  Air,  as  in  the  Hypothejis  of  Kepler  but  by  the  Rint  inlight- 
ning  of  it  by  the  Sun  :  For  if,  in  the  fixth  Figure, we  fuppofe  E  S  CL  and 
G  SR,to  be  the  Rays  that  terminate  the  fhadow  from  either  fide  ot  the 
Earth  5  E  S Q_ coming from  the  upperlimbot  the  Sun,  and  G  SR  from 
the  under;  it  will  follow,  that  the  fhadow  of  the  Earth,  within  thofie 
Rays,  that  is,  the  Cône  G  S  E,  will  be  totally  dark.  But  the  Sun  being 
not  a  point,  but  a  large  area  of  light,  there  will  be  a  fecondary  dark 
Cône  of  fhadow  EPG,  which  willbe  caus'd  by  the  earths  hindring 
part  of  the  Rays  of  the  Sun  from  falling  on  the  parts  G  P  R,  and  E  P  Q. 
of  which  halved  fhadow,  o\  Venumbra,  that  part  will  appear  brighteft 
which  lyes  neareff  the  terminating  Rayes  GP,  andEP,  and  thofe  dar- 
kerthat  lye  neareft  to  G  S,  and  ES:  whentherefore  the  Moon  ap- 
pears  quite  dark  in  the  middle  of  the  Eclipfe,fhe  muft  be  below  S, that  is, 
between  S  and  F  5  when  ihe  appears  lighter  near  the  middle  of  the 
Eclipfe,  fhemuft  pafs  fome  where  between  R  Q_and  and  when  (he 
is  alike  light  through  the  whole  Eclypfe,  fhemuft  pafs  between  R  CL, 
and  P. 
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Obferv.  LIX.  Of  multitudes  of  frnall  Stars  difcoverable  by  tht 
Telcfcope. 

HAving,  in  the  laff  Obfervation,  premis’d  fome  particulars  obfervable 
inthew/ed/»w,through  whichwe  mufl  look  npon  CœleJîiulObjeCts, 
I  lhall  here  add  one  Obfervation  of  the  Bodies  themfelves  5  and  for  a 
jpecimen  I  hâve  made  choice  of  the  Pléiades,  orfevcn  Stars,  commonly  fo 
called  (  though  in  ourtime  andClimate  there  appear  no  more  then  fix 
to  the  naked  eye  )  and  this  I  did  the  rather,  becaufe  the  defervedly  fa- 
mous  Galileo,  having  publifht  a  Pi Ct Lire  of  this  Àjlerifme ,  was  able,  it 
feems,  with  his  Glafs  to  difeover  110  more  then  thirty  fix,  whereas  with  a 
pretty  good  twelve  foot  Tclefcope, by  vvhich  I  drevv  this  38  Iconifm,\  could 
very  plainly  difeover  feventy  eight,  placed  in  the  order  they  are  ranged 
in  the  Figure,  and  of  as  many  differing  Magnitudes  as  the  Af  crises, 
wherewith  they  are  Marked,  do  fpecifie  5  there  being  no  lefs  then  four- 
teen  lèverai  Magnitudes  of  thoiè  Stars,  vvhich  are  compris'd  within  the 
draught,  the  biggefl:  whereof  is  not  accounted  greater  then  one  of  the 
third  Magnitude  ;  and  indeed  that  account  is  much  too  big,if  it  be  com- 
pared  with  other  Stars  of  the  third  Magnitude,  efpecially  by  thehelp  of 
a  Tclefcope  ;  for  then  by  it  may  be  perceiv’d,  that  its  fplendor,  to  the  na¬ 
ked  eye,  may  be  fômewhat  augmented  by  the  three  little  Stars  immedi. 
ately  aboveit,  whichare  nearadjoyning  to  it.  The  Tclefcope  alfo  dilco. 
vers  a  great  variety,  even  in  thé  bignefs  of  thofe,  commonly  reckon’d,  of 
the  firft,  fécond,  third,  fourth,  fifth,  and  fixth  Magnitude  fo  that  fhould 
they  be  diftinguifh'd  thereby,  thofe  (ix  Magnitudes  would,  at  leaff,  af- 
ford  no  lefs  then  thrice  that  number  of  Magnitudes,  plainly  enough  di- 
ftinguifhable  by  their  Magnitude,  and  brightnefs  ;  fo  that  a  good  twelve 
foot  Glafs  would  afford  us  no  lefs  then  twenty  five  feveral  Magnitudes. 
Nor  are  thefe  ail,  but  a  longer  Glafs  does  yet  further,  both  more  nicely 
diftinguifh  the  Magnitudes  of  thofé  already  noted,  and  alfo  difeover  fe¬ 
veral  other  of  fmaller  Magnitudes,  not  difcernable  by  the  twelve  foot 
Glafi  :  Thus  hâve  I  been  able,  with  a  good  thirty  fix  foot  Glafs,  to  difeo- 
ver  many  more  Stars  in  the  Pléiades  then  are  here  delineated,  and  thofe 
of  three  or  four  diflinft  Magnitudes  lefs  then  any  of  thofe  fpots  of  the 
fourteenth  Magnitude.  And  by  the  twinkling  of  divers  other  places  of 
this  fjlerijme,  when  the  Sky  was  very  clear,  I  am  apt  to  think,  that  with 
longer  Glafles,  orfuchas  wouldbeara  bigger  apertm-e,  there  mightbe 
difeovered  multitudes  of  other  fmall  Stars,  yet  inconfpicuous.  And  in¬ 
deed,  for  the  difeovery  of  fmall  Stars,  the  bigger  the  aperture  be,  the 
better  adapted  is  the  Glafs  for  though  perhaps  it  does  make  the  feveral 
fpecks  more  radiant,  and  glaring,  yet  by  that  means,  unîting  more  Rays 
very  nearto  one  point.it  does  make  many  of  thofe  radiant  points  confpi- 
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cuous,  which,  by  putting  on  a  lefs  aperture,  may  be  found  to  vanilh 
and  therefore,  both  for  the  difcovery  of  the  fixt  Star,  and  for  finding  the 
Satellites  of  Jupiter,  beforeit  be  out  of  the  day,  ortwilight,  1  alwayes 
Icave  the  ObjeCt-glafs  as  clear  without  any  aperture  as  I  can  ,  and  hâve 
thereby  been  able  to  difcover  the  Satellites  a  long  while  before  5 1  was 
able  to  difcern  them,  when  the  fmaller  aperture  s  were  put  on  ;  and  at  o- 
ther  times ,  to  iee  multitudes  of  other  fmaller  Stars,  which  a  fmaller  aper¬ 
ture  makes  to  difappear. 

In  that  notable  Ajlerifm  allô  of  the  Sword  of  Orion ,  where  the  ingeni- 
ousMonfieur  Hugens  van  Zuluheni  has  difeovered  only  three  little  Stars 
in  a  clufter,  Ihave  with  a  thirty  fix  foot  Glafs, without  any  aperture  (the 
breadth  of  the  Glafèbeing  about  fome  three  inches  and  a  half  )difcover'd 
five,  and  the  twinkling  of  divers  others  upanddown  in  divers  partsof 
that  fmall  milky  Cloud. 

Sothat  'tisnot  unlikely,  but  that  the  meliorating  of  Tclefiopes  will  af- 
ford  as  great  a  variety  of  new  Difcoveries  in  the  Heavens,  as  better  Mi- 
crofcopes  would  among  fmall  terreftrial  Bodies,  and  both  would  give  us 
infinité  caufe,  more  and  more  to  admire  the  omnipotence  of  the  Crea¬ 
tor. 


Obfcrv.  LX.  Ofthe  Moon. 

HAvinga  pretty  large  corner  of  the  Plate  for  the  feven  Starrs,  void, 
for  the  filling  it  up,  I  hâve  added  one  fmall  Specimen  of  the  ap- 
pearance  of  the  partsof  the  Moon,by  deferibing  a  fmallfpot  ot  it, which, 
thoughtaken  notice  of,  both  by  the  Excellent  Hcvelius ,  and  called  Mons 
Olympus  ( though  I  thinkfomewhat  improperly,  being  rather  a  vale)  and 
reprefented  by  the  Figure  X,  of  the  38.  Scheme ,  and  allô  by  the  Learn  d 
Riccielus ,  who  calls  it  Hipparchtts ,  and  deferibes  it  by  the  Figure  Y,  yet 
how  far  (hort  both  of  them  corne  of  the  truth,  may  be  fomewhat  per- 
ceiv’d  by  the  draught,  which  Ihave  here  added  of  it,  in  the  Figure  Z, 
(  which  I  drew  by  a  thirty  foot  Glafs,  in  OÜober  1664.  juif  before  the 
Moon  ’washalf  inlightned)  but  much  better  by  the  Reader’s  diligently 
obferving  it  himfelf,  at  a  convenient  time,  with  a  Glafs  ol  that  length, 
and  much  better  yet  with  one  of  threefeore  foot  long  for  through  thefa 
it  appears  a  very  Ipacious  Vale,  incompafied  with  a  ridge  of  Hills,  not 
veryhighin  comparifonof  many  other  in  the  Moon,  noryet  very  fleep. 
The  Vale  it  felf  A  B  C  D,  is  much  of  the  figure  of  a  Pear,  and  trom  lè¬ 
verai  appearances  of  it,  feems  to  be  fome  very  fruitful  place,  that  is,  to 
hâve  its  furface  ail  covered  over  with  fome  kinds  of  vegetable  fublfan- 
ces  5  for  in  ail  nofitions  of  the  light  on  it,  it  feems  to  give  a  much  fainter 
reflection  then  the  more  barrentopsof  the  incompalling  Hills,  and  thofe 
a  much  fainter  then  divers  other  cragged,  chalky,  or  rocky  Mountains 
of  the  Moon.  SothatI  am  not  unapt  to  think,  that  the  Vale  may  hâve 
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Vegetables  analogus  to  our  Grafs,  Shrubs,  and  Trees  ;  and  moftof  thefe 
incompaffing  Hills  may  be  covered  with  fo  thin  a  vegetable  Coat  as  we 
may  obferve  the  Hills  with  us  to  be,  fuch  as  the  fhort  Sheep  pafture  which 
covers  the  Hills  of  Sahsbury  Plains. 

Upanddown  in  feveral  parts  of  this  place  here  defcrib’d  ("as  there 
are  multitudes  in  other  places  ail  over  the  furface  of  the  Moon)  may 
be  perceived  fevcralkinds  of  pits,  which  are  fhap’d  almoft  Jikea  difh 
fome  bigger,  fomelels,  fome  lhallower,  fome  deeper,  that  is,  they  Rem 
to  be  a  hollow  Hemifphere:  incompaflëd  with  a  round  rifing  bank  as  if 
the  fubftance  in  the  middle  had  been  digg'd  up,  and  thrown  on’either 
fide.  Thefe  feem  to  me  to  hâve  been  the  effefts  of  fome  motions  within 
the  bocly  of  the  Moon,  analogus  to  our  Earthquakes,  by  the  éruption 
of  which,  asit  has  thrown  up  a  brim,orridge,round  about,  higherthen 
the  Ambient  furface  of  the  Moon,  fohasitleft  ahole,  or  depreflion,  in 
the  nnddle,  proportionably  lower  ;  divers  places  refembling  fome’  of 
thefe,  I  hâve  oblerv  d  here  in  England,  on  the  tops  of  fome  Hills,  which 
might  hâve  been  caus’d  by  fome  Earthquake  in  the  younger  dayes  of  the 
world.  But  that  which  does  moft  incline  me  to  this  belief.  is,  firft,  the 
generality  and  diverfity  of  the  Magnitude  of  thefe  pits  ail  over  the  bo- 
dy  of  the  Moon.  Next,  the  two  experimental  wayes,  by  which  I  hâve 
made  a  reprefentation  of  them. 

The  firh  was  with  a  very  foft  and  well  temper’d  mixture  of  Tobacco- 
pipe  clay  and  Water,  into  which,  if  I  let  fall  any  heavy  body,  as  a  Bril¬ 
ler,  it  would  throw  up  the  mixture  round  the  place,  which  for  a  while 
would  make  a  reprefentation,  not  unlike  thefe  of  the  Moon  ;  but  con- 
fidering  the  hâte  and  condition  of  the  Moon,  there  feems  not  any  proba- 
bility  to  imagine,  that  it  Ihould  proceed  from  any  caufe  analogus  to  this  $ 
for  it  would  be  difficult  to  imagine  whence  thofebodies  fhould corne’ 
and  next,  how  the  fubftance  of  the  Moon  Ihould  be  fo  foft  ;  but  if  a 
Bubble  be  blown  under  the  furface  of  it,  and  fuffer’d  to  rife,  and  break  -■ 
or  if  a  Bullet,  or  other  body,  fùnkinit,  be  pull’doutfrom  it,  thefe  de- 
parting  bodies  leave  an  impreflion  on  the  furface  of  the  mixture,  exa&ly 
like  thefe  of  the  Moon,  làve  that  thefe  alfo  quickly  fubfide  and  vanilh. 
But  the  fécond,  and  moft  notable,  reprefentation  was,  what  I  obferv  d 
in  a  pot  of  boy  ling  Alabafter,  for  there  that  powder  being  by  the  érupti¬ 
on  of  vapoursreduc’d  toa  kind  ol  fluid  confidence,  if, whifft  itboyls,  it 
be  gently  remov'd  befides  the  fire  ,  the  Alabafter  prefently  ceafing’  to 
boyl,  the  whole  furface,  efpecially  that  where  fome  of  the  laft  Bubbles 
haverifen,  will  appear  ail  over  covered  with  fmall  pits,  exaftly  (hap’d 
like  thefe  of  the  Moon,  and  by  holding  a  lighted  Candie  in  a  large  dark 
Room,  in  divers  pofitions  to  this  furface,  you  may  exaftly  reprefent  ail 
the  rhœnomena  of  thefe  pits  in  the  Moon,  according  as  they  are  more  or 
lefsinlightnedby  the  Sun. 

And  that  there  may  hâve  been  in  the  Moon  fome  fuch  motion  as 
this,  which  may  hâve  made  thefe  pits,  will  feem  the  more  probable, 
if  we  fuppofe  itlike  our  Earth,  for  the  Earthquakes  here  with  us  feem 
to  proceed  from  fome  fuch  caufe,  as  the  boyling  of  the  pot  of  Ala- 
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bafter  there  fceming  to  be  generated  in  the  Earth  from  fome  fubter- 
raneous  fires,  or  heat,  great  quantities  of  vapours,  that  is,  of  expan- 
ded  aerial  fubftances,  which  not  prefently  finding  a  pafl'age  through  the 
ambient  partsof  the  Earth,  do,  as  they  are  increafed  by  thefupplying 
and  generating  principles ,  and  thereby  (  having  not  fufficient  room  to 
expand  themfelvesj  extreamly  condens’d,  at  laff  overpower ,  vvith 
their  elaftick.  properties,  the  refiftence  of  the incompaffing  Earth,  and 
lifting  itup,  or  cleaving  it,  and  fo  (hattering  of  the  parts  of  the  Earth 
above  it,  do  at  length,  where  they  find  the  parts  of  the  Earth  above  them 
more  loofe,  make  their  way  upwards,  and  carrying  a  great  part  of  the 
Earth  before  them,  not  only  raife  a  fmali  brim  round  about  the  place, out 
of  which  they  break  ,  but  for  the  moft  part  confiderable  high  Hills  and 
Mountains,  and  when  they  break  from  under  the  Sea,  divers  rimes, 
mountainous  Iflands  j  this  feems  confirm  d  by  the  hdcans  in  lèverai 
places  of  the  Earth,  the  mouths  of  which,  for  the  moft  part,  are  incom- 
palled  withaHill  of  a  confiderable  height,  and  the  tops  of  thofe  Hills, 
or  Mountains,  areufoally  fhap  d  verymuchlike  thefe  pits,  ordilhes,  ot 
the  Moon  :  Inftancesof  this  we  hâve  in  the  deferiptions  of  Ætna  in  Si- 
cïly,  of  Hecla'm  Icelattd ,  of  Tenerif  in  the  Canaries,  of  the  feveral  Vul- 
cans  in  Nerv-Spain ,  defcrib’d  by  Cage,  and  more  efpecially  in  the  érupti¬ 
on  of  late  years  in  one  of  the  Canary  Illands.  In  ail  of  which  there  is  not 
only  a  confiderable  high  Hill  raifed  about  the  mouth  oi  the  l  ’ulcati ,  but, 
like  the  fpots  of  the  Moon,  the  top  of  thofe  Hills  are  like  a  dilh,  or  ba- 
fon.  And  indeed,  if  one  attentively  confider  the  nature  of  thething, 
one  may  fiad  fufficient  reafon  to  judge ,  that  it  cannot  be  otherwile  j  for 
thefe  éruptions,  whether  of  fire,  orfmoak,  alvvayesrayfing  great  quan¬ 
tities  of  Earth  before  them,  muft  necefiarily,  by  the  fallût  thofe  parts 
on  either  fide,  raife  very  confiderable  heaps. 

Now,  both  from  the  figures  of  them ,  and  from  feveral  other  cir- 
cumffances}  thefe  pits  in  the  Moon  feem  to  hâve  been  generated 
much  after  the  famé  manner  that  the  holes  inAlabafter,  and  the  l  nl~ 
cans  of  the  Earth  are  niade.  For  firff,  it  is  not  improbable,  but  that 
the  fubffance  of  the  Moon  may  be  very  much  like  that  of  oui  Earth, 
that  is,  may  confiflof  an  earthy,  fandy,  or  rocky  fubffance,  in  feveral  ol 
its  fuperficial  parts,  which  parts  being  agitated,  undermin  d,  or  heav  d 
up,  by  éruptions  of  vapours,  may  naturally  be  throwninto  the  famé 
kind  of  figured  holes,  as  the  fmali  duft,  or  powder  of  Alabaffer.  Next, 
it  is  not  improbable,  but  that  there  may  be  generated,  withinthe  body 
of  the  Moon,  divers  fuch  kind  of  internai  fires  and  heats,  as  may  p>ro- 
duce  fuch  Exhalations  ;  for  fince  we  can  plainly  enough  difcover  with  a 
Telefcope ,  that  there  are  multitudes  of  fuch  kind  ot  éruptions  in  the 
body  of  the  Sun  itlelf,  which  is  accounted  the  moft  noble  Ætherial  bo¬ 
dy,  céftainly  we  need  not  be  much  fcandaliz  d  at  fuch  kind  of  alteia- 
tions,  or  corruptions,  in  the  body  of  this  lower  and  lefs  confiderable 
part  of  the  univerfe,  the  Moon,  which  isonly  fecundary,  or  attendant, 
on  the  bigger,  and  more  confiderable  body  ot  the  Earth.  I  niidly,  ris 
not  unlikeiy,  but  that  fuppofingfucha  fandy  or  mouldring  fubftance  to 
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be  there  found,  and  fuppofing  alfoa  poffibility  of  the  génération  of  the 
internai  elajlical  body  (  whether  you  will  call  ît  air  or  vapeurs  )  tis 
not  unlikely.  I  fay,  but  that  there  isin  the  Moon  a  principle  of  gravita¬ 
tion,  fuch  as  in  the  Earth.  And  to  make  this  probable,  I  think,  vve  need 
no  better  Argument,  then  the  roundnefs,  or  globular  Figure  of  the  bo¬ 
dy  of  the  Moon  it  felf,  vvhich  we  may  perceive  very  plainly  by  theTe- 
lefcope ,  to  be  (bating  the  final  1  inequality  of  the  Hills  and  Vales  in  it, 
which  are  ail  of  them  likewife  lhap’d,  or  levelled,  as  it  vvere,  toanfwer 
to  the  center  of  the  Moons  body  )  perfeâly  of  a  Sphærical  figure,  that 
is,  ail  the  parts  of  it  areforang’d  (bating  the  comparitively  fmall  rug- 
gednefs  of  the  Hills  and  Dales  )  that  the  outnioft  bonndsof  them  are 
equally  diftant  from  the  Center  of  the  Moon,  and  confequently,  it  is 
exceedingly  probable  alfo,  that  they  are  equidiftant  from  the  Center  of 
gravitation  ;  and  indeed,  the  figure  of  the  fuperficial  parts  of  the  Moon 
are  fo  exaftly  lhap’d,  according  as  they  fhould  be,  fuppofing  it  had  a 
gravitating  principle  as  the  Earth  has,  that  even  the  figure  of  thofe 
parts  themièlvesisof  fufficient  efficacy  tomake  the  gravitation,  and  the 
other  two  fuppofitions  probable  :  fo  that  the  other  ihppofitions  may  be 
rather  prov’d  by  this  confiderable  Circumftance,  or  Obfervation,  then 
this  fuppos’d  Explication  can  by  them  }  for  he  that  (hall  attentively 
obferve  with  an  excellent  Telefcope ,  hovv  ail  the  Circumftances,  notable  in 
the  fiiape  of  the  fuperficial  parts,  are,  as  it  were,  exaftly  adapted  to 
fuit  with  fuch  a  principle, will, if  he  well  confiders  the  ufual  method  ofNa- 
ture  in  its  other  proceedings,find  abundant  argument  to  believe  itto  hâve 
really  there  alfo  fuch  a  principle}  for  I  could  never  obferve, among  ail  the 
mountainous  or  prominent  parts  of  the  Moon  (  whereof  there  isa  huge 
variety  ')  that  any  one  part  of  it  was  plac'd  in  fuch  a  manner,that  if  there 
fhould  be  a  gravitating,  or  attrafting  principle  in  the  body  of  the  Moon, 
itwould  make  that  part  to  fall,  or  be  mov’d  out  of  its  vifible  pofture. 
Next,  the  ihape  and  pofition  of  the  parts  is  fuch,  that  they  ail  feem  put 
into  thofe  very  lhapes  they  are  in  by  a  gravitating  power  ••  For  firft, there 
are  but  very  few  clifts,  or  very  fteep  declivities  in  the  afeent  of  thefe 
Mountains}  for  befides  thofe  Mountains,  which  are  by  Hevelius  cz\\’ àxhe 
Jpennine  Mountains,  and  fome  other,  which  feem  to  border  ontheSeas 
of  the  Moon,  and  thofe  only  upon  one  (ide,  asis  common  alfo  in  thofe 
Hills  that  are  here  on  the  Earth }  there  are  very  few  that  feem  to  hâve 
very  fteep  afeents,  but,  for  the  moft  part,  they  are  rnade  very  round, 
and  much  refemble  the  make  of  the  Hills  and  Mountains  alfo  of  the 
Earth  }  this  may  be  partly  perceived  by  the  Hills  incompaffing  this  Vale, 
vvhich  I  hâve  here  defcrib’d  y  and  as  on  the  Earth  alfo,  the  middlemoft 
of  thefe  Hills  feems  the  higheft,  fo  is  it  obvions  alfo,  through  a  good  Te¬ 
lefcope ,  in  thofe  of  the  Moon  }  the  Vales  alfo  in  many  are  much  fhap'd 
like  thofe  of  the  Earth,  and  I  am  apt  to  think,  that  could  we  look  upon 
the  Earth  from  the  Moon,  with  a  good  Telefcope,  we  might  eafily  enough 
perceive  its  furface  to  be  very  much  like  that  ol  the  Moon. 

Now  whereas  in  this  fmall  draught,  (as  there  would  be  multitudes  if 
the  whole  Moon  were  drawn  after  this  manner)  there  are  feveral  little 
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Ebullitions,  or  Dilhes,  even  in  the  Vales  themfelves,and  in  the  incompaf- 
fing  Hills alfo  ;  this  will,  from  this  fuppofition,  f  which  I  hâve,  I  think,up- 
on  very  good  reafon  taken )  be  exceeding  eafily  explicable  ;  for,  as  I 
hâve  feveral  times  alfo  obferv’d,  in  the  furface  of  Alabafter  fo  ordered, 
as  I  before  defcrib’d,  fo  may  the  later  éruptions  of  vapours  be  even  in  the 
middle,or  on  the  edgesof  the  former  ;  and  other  fucceeding  thefe  alfo 
in  time  may  be  in  the  middle  or  edges  of  thefe,  &c.  of  which  there  are 
Inftances  enough  in  divers  parts  of  the  body  of  the  Moon,  and  by  a 
boyling  pot  of  Alabafter  will  be  fufficiently  excmplifi’d. 

To  conclude  therefore,  it  being  very  probable,  that  the  Moon  has  a 
principleof  gravitation,  it  affords  an  excellent  diftinguifhing Indance 
in  the  fearch  afterthe  caufe  of  gravitation,  or  attraûion,  tohint,  that  it 
does  not  dépend  upon  the  diurnal  or  turbinated  motion  of  the  Earth,  as 
fome  hâve  fomewhat  inconfiderately  fuppofed  and  affirmed  it  to  do  ;  for 
if  the  Moon  has  an  attraftive  principle,  whereby  it  is  not  only  lhap'd 
round  ,  but  does  firmly  contain  and  hold  ail  its  parts  United,  though 
many  of  them  feem  as  loofe  as  the  fand  on  the  Earth,  and  that  the  Moon 
is  not  mov’d  about  its  Center  then  certainly  the  turbination  cannot  be 
the  caufe  of  the  attraftion  of  the  Earth  t  and  therefore  fome  other 
principle  muft  be  thought  of,  that  will  agréé  vvith  ail  the  fecundary  as 
vvell  as  primary  Planets.  But  this,  I  confels,  is  but  a  probability,  and 
not  a  demonftration,  which  (from  any  Oblervation  yet  madej  it  feems 
hardly  capable  of,  though  how  fuccelsful  future  indeavours  (promoted 
by  the  meliorating  of  Glaflès,  and  obferving  particular  circumdances) 
may  bein  this,  or  any  other,  kind,  mulf  be  witb  patience  expefted. 
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two  fiat  Plates  of  Glafi.  Third/y,  by 
blowing  Glafi fo  thin  m  the  Lamp,  till 
it  produce  the famé  eflect.  Fourthly,by 
doing  the  famé  with  Bubbles  of  di¬ 
vers  other  tranfparent  Bodies :  the 
reafons  of  the  colours  on  nealed  Steel, 
where  by  the  way  the  caujes  of  the  5 2 
hardtiing 
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52  hardning  and  tcmpering  of  Steel , 
endeavour’d  to  be  fhewn  and  explica- 
ted  by  feveral  Reafons  and  Experi- 
ments  :  the  reafon  of  the  colours  en 

53  Lead, Brafi, Copper, Silver, &c.  othcr 
Inflances  of  fuch  coleur  d  bodies  jn 
animal  fubflances  :  feveral  othcr  cli- 
fiinguifhing  Olforvations.  Dcb  Cartes 

54  Hypothefis  of  Colours  examine!.  An 
Hypothefis  for  the  explication  of 
light  by  motion ,  indeavoured  to  be 
explicated  and  deternnned  by  foeve- 

55  ral  Reafons  and  Experiments  :  three 
dijlinguijhing  Properties  of  the  moti- 

g  on  of  light.  the  difinguifhing  Proper- 
5  tiesofa  trajparent  Medium  \_that 
there  feems  to  be  no  Expcriment  that 
proves  the  Inflantaneous  motion  of 
_7  light  the  manner  of  the  propagati- 
'  on  of  light  through  them.  Of  the  ho- 
mogeniety  and  heterogeniety  of 
tranfiarcnt  Médiums  ,  and  what  ef¬ 
fets  they  calife  on  the  Rayes  of  light , 
explicated  by  a  Figure:  an  Exami- 
_g  nation  of  the  réfraction  of  the  Rays 
by  a  plain  Surface  5  rchich  caufes  Co¬ 
lours.  An  Examination  of  the  h  kg  ef- 
rnfeUsproduced  by  a  fiheri cal  Surface  : 

'  “  the  ufe  that  may  be  made  of  thefe  Ex¬ 
periments  ,  for  the  examination  of 
feveral  Hypothefes  of  Colours.  Des 

60  Cartes  Hypothefis  exarnnt  d.  Sonie 

6 1  Dijficnlties  taken  nota  eofin  it.  What 
feems  mof  Hkely  to  be  the  caufe  of  co- 
lour:  that  propriety  is  indeavoured 

92  tobe  flsewn  in  a  Glafi  bail:  that  the 
reflettion  is  not  necejjary  to  produce 

63  Colours  nor  a  double  réfraction  :  the 
Hypothefis further  exammed.both  in 

64  the  pellucid  Medium  and  in  the  Eye. 
The  définitions  of  Colours-.and  afur- 

65  ther  explication  and  examination  of 

66  the  Froprieties  of  laminated  Bodies  ; 

67  by  rphat  means  they  conduce  to  the 
production  of  Colours. 

Obferv.  10.  Of  Metalline  Colours. 

68  That  ail  Colours feem  to  be  caus’d  by 


réfraction.  An  Hypothefis  confinant 
hercuntoyxplicated  by  Figures.  Florv  69 
feveral  Experiments  ,  of  the  fudden 
changing  of  Colours  by  Chymical  Li¬ 
quors ,  may  be  hereby  explicated  :  how  70 
many  wayes  fuch  Chymical  Liquors 


thelïs  of  two  colours  onlyyndeavour- 
ed  to  be  anfivcr'd ,  by  feveral  Reafons 
and  Experiments.  The  reafon  ivhy  7 2 
finie  Colours  are  capable  of  being  di- 
luted^others  not  :  what  thofe  are :  that 
probably  theparticles  of  mofl  métal - 
line  Colours  are  tranffarent  ;  for  this 
Jeveral  Arguments  and  Obforvations 
are  récit  cd  :  how  Colours  bec  orne  in-  73 
capable  of  diluting  ,  explicated  by  a 
Similitude.  An  Infrumentfiy  which  74 
one  and  the  famé  coloured  Liquor  at 
once  exhibited  aü  the  degrees  of  co¬ 
lours  between  the  palefl  yellow  and 
deepefl  rcd  :  as  likewifoe  another  that 
exhibited  ail  varieties  of  blues  :  fe- 
veral  Experiments  try'd  with  thefe 
Boxes.  An  Objection  clrawn  from  the  75 
nature  of  Pointers  colours  anfopered : 
that  diluting  and  whiteninga  colour 
are  different  operations  ;  as  are 
deepenwg  and  blackgning  :  why  fonte 
may  be  dilutedby  grinding,  and  finie 
othcr  by  being  tempered  reithOyl: 
feveral  Experiments  for  the  explica-  ~6 
ting  of  finie  former  Affections :  why  77 
Pointers  are  forced  to  makg  ufe  of 
many  colours  :  what  thofe  colours  are  : 
and  how  mixt.  The  conclufion ,  that  78 
mofl  coloured  Bodies  feem  to  confljl 
of  tranfparent  p articles  :  that  ali co-  79 
lours  dijfoluble  in  Liquors  are  capa¬ 
ble  of  diluting  :  fume  of  mixing.  what 
a  firange  variety  may  thereby  be  pro¬ 
duc  d. 

Obferv.  11.  Of  the  Figures  cf 
Sand, 

Of  the  fiibjï.mces  and  fhapes  of  go 
L  1.  contmon 
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common  and  other  Sands  :  a  defcri¬ 
ption  of  a  very fmall Shell. 

81  Obferv.  12.  Of  Gravel  in  Urine. 

A  defcription  of  fuch  Gravel ,  and 

82  fome  tryals  made  with  it ,  and  conje¬ 
ctures  at  its  caufe. 

Obfer.  13.  Of  Diamonds  in  Flints. 

A  defcription  and  examination  of 
fome  ofthem ,  explicated  further  hy 

83  Cornifb  Diamonds  :  feveral  Obferva- 
tions  about  refleCtion  and  refraCtion  : 
and  fome  deduCfions  therefrom  5  as 
an  explication  of  rvhiteneff 5  that  the 
Air  bas  a  franger  réfection  thenWa- 

o,  ter.  Ftowjêveral  Bodies  may  be  made 
r  tranfparent  :  an  -x plication  of  the 
3,- Fhæncmena  o/Oculps  Mundi.  Of 
the  regular  Geometrical  Figures  of 
gÇ  feveral  Bodies  :  an  hypotheticalexpli- 
g_  caxion  mentioned:  the  methodof  pro¬ 
jectif  ing  this  inquiry. 

gg  Obferv  14.  Of  frozen  Figur  e. 

The  Figures  of  hoar  Frof,  and  the 
Qn  Vortices  on  rvindorvs  :  feveral  übfer- 
vations  on  the  branched  Figures  of 
ç0  Urine:  t/jcF^arwo/RegulusMar- 
çj  tis  fbellatus,  andofFern.  OftheFi- 
gures  of  Snow.  Of  frozen  water. 

Obferv.  1  5.  Of Kettering  Stone. 

q.  A  defcription  of  the  Figure  of  the 
g.  p  articles,  and  of  the  Fores ,  and  of  the 
fl  Contexture.  Several  Objervations  and 
05  Conjlderations  thereupon  :  fome  Con¬ 
jectures  about  the  medium  and  pro- 
g7  pagation  of  light ,  and  the  confitution 
offluid  and  tranfparent  Bodies.  Se- 
,  g  veral  Experiments  to  prove  the  po- 
y  roujneft  of-,Marble ,  and  fome  other 
Stones.  An  account  of  fome  Experi¬ 
ments  to  this  purpofe  made  on  an 


Oculus  Mundi  :  fome  other  Conftde-  99 
rations  and  Experiments  about  the 
poroufnefof  Bodies :  fente  other  Con-  joo 
flderations  about  the  propagation  of 
light  and  refraCtion. 

Obferv.  1 6.  Of  Charcoal. 

Of  two  fart  of  Fores  tobe  feund  iqi 
in  ail  Woods  and  Vegetables  -,  the 
fiape  of  them  3  the  tiumber  ,  thiefe 
nef  rnanner  and  ufe  of  thefe  Fores. 

An  explication  of  the  Phænomena  102 
of  Coals.  The  rnanner  of  charring 
Wood,  or  any  other  body.  What  part 
ofWood  is  combufible.  An  Hypo- 
thefis  of  fire  explicated  in  twelve  I0^ 
particulars  ,  wherein  the  A  Cf  ton  of 
the  Air ,  as  a  Menftruum.  in  the  dif 
folution  of  ail  fulphureous  bodies ,  is 
very  particularly  explicated,  and  105 
fome  other  Conjlderations  about  the 
Air  propofecl  :  the  examination  of 
a piece  of  Lignum  foffile  font  Jrom  IQg 
Rome,'  and  fome  Concluftons  thence 
deduc  d. 

Obferv.  t 7.  OfWood,  and  other  i0y 
Bodies,  petrified. 

Several  Obfervations  of  divers 
fends  of  thefe fubflances.A  more  par-  108 
ticular  examination  and  explicati¬ 
on  of  one  very  notable  pièce  of  petri¬ 
fied  Wood  ;  and Jomc  Conjectures  a- 
'  bout  the  caufe  of  t  h  ofe  productions  : 
feveral  Obfervations  made  on  other  IOg 
petrified  Bodies ,  as  Shells ,  Sic.  And  j  jq 
jome  probable  Concluftons  thence  de-  j  j  j 
duc  cl,  about  the  original  caufe  of  II2 
thofe  Bodies. 

Obferv.  18.  Ofthe  Pores  of  Cork,  t 
and  other  Bodies. 

Several  Obfervations  and  Confe- 
:  derations  about  the  nature  of  Cor  fi:  11  ^ 
the  number  of  rores  in  a  cubical 

Inch , 
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Inch ,  and  feveralCoufiderations  a- 

1x5  bout  Fores.  Several  Experiments 
and  Obfervations  about  the  nature 
of  CorI{  :  the  Texture  and  Fores  of 
the  Fith  of  an  Elder:  and Jeveral  0- 
ther  Trees  :  of  the  Stalfi  of  Bur- 
docfi,Teafels,DaiJies:Carret,Fennel, 

lié  Fernc,Reeds,  fkc.  of  the  frothy  tex¬ 
ture  of  the  Fith  of  a  Feathcr  :  finie 
Conjeü tires  about  the  probability  of 
-values  in  thefe  Tores.  Argued  alfo 
front  the  Phænomena  of  the fenfi- 

ll  j  ble  and  humble  Fiant  :  Jotne  Obfer- 

120  valions  on  which  are  infertcd. 

121  Obferv.  19.  Of  a  Vegetable 

growing  on  blighted  Leaves. 

122  Several  Obfervations  and  Exa- 

123  minutions  made  of  them  :  fcveral 

124  Confiderations  about  .fiontaneous 

125  génération  arifing  front  the  putre- 
faQion  of  Bodies. 

Obferv.  20.  Of  Elevv  Mould  and 
Muthromes. 


Mojfes  j  upon  this  occafion  feveral 
Conjecture  s. about  the  manner  of  the 
production  of  thefe  finds  of  Bodies, 
are  hinted,  and  fonte  of  thent  expli- 
cated  by  a  Similitude  tafin  front  a1 33 
pieceof  Clocfiworfi  Thevaji  dijfe-  J04 
rence  of  the  bignefiof  vegetable  Bo-  5 
dies  and  the  probability  that  the 
leaji  may  comprehend  as  curions 
contrivances  as  the  grcatejî.  Of  tutti-  1 3  5 
titudes  of  other  Moulds,Mofiès,and 
Mujhromes ,  and  other  vegetating 
Trinciples,  in  Water,  Wood,  8cc. 

Obferv.  22.  OfSponges^and  other 
fibrous  Bodies. 

Several  Obfervations  andConje- 
{dures  about  the  mailing  of  thefe  Bo-  ^ 
dies  5  atidfever-'  Ftifiories  out  of 
Authors.Scarce  any  other  Body  hath  137 
fuch  a  texture-,  the  fibrous  texture  138 
of  Leather,  Spunfi  Scc.  ( which  are  1 39 
there  defcrib’d  j  corne  neareji  to  it. 

That  upon  tryal  with  a  piece  of 
S p utige  and  Oyl  the  necejflty  of  re-  140 
fyiration  could  not  be  alter  d. 


126  The  defcription  of  feveral  kinds 

127  of  Moulds.  The  methodof  proceed- 
ing  in  natural  Inquiries.  Several 
Confiderations  about  the  nature  of 
Mould  and  Mujhromes.  1.  That 
they  may  be  produc’ d  without  Jeed. 

2.  That  they  fient  to  hâve  none. 

3.  That  S  ait  s  fiée,  are  fhap’d  into  as 
j  2  g  curions  figures  without  a  feed.  4  .Of 

afind  of  Mujhr orne  growing  in  a 
Candie  :  A  more  particular  explica¬ 
tion  of  this  lajl  fort  offWufir ornes. 
1295-  the  figure  and  manner  of  the 
production  ofpetnfied  Iceicles  feve¬ 
ral  déductions front  thefi  Conftdera- 
j  _  tions ,  about  the  nature  of  the  végé¬ 
tation  of  Mould  and  Mujhromes. 

xgx  Obier v.  21.  Of  Mois. 

j^2  The  defcription  of  feveral  forts  of 


Obferv.  23.  Of  the  Form  of  Sea- 
weed. 


Front  the  cunoufiy  Jhap'd  sur¬ 
face  of  this  Sea-weed ,  and  finie  o- 
thersfs  conjeBuredthepolfibility  of  141 
multitudes  of  the  li  fi. 

Obferv.  24.  Of  the  Surfaces  of 
fome  Leaves, 


The  defcription,  t.  Of  thebald 
Surfaces  of  Leaves.  2.  Ofthedow- 
ny  Surfaces  of  feveral  others. 
3.  Of  the  gumntous  exfudation,  or 
fmaü  tranfparent  Pearls ,  difeovered 
with  a  Microfcope  in  feveral  o- 
thers.  An  Inflance  of  ail  which  is 
ajforded  in  a  Rofemary  Leaf. 


142 
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Obferv.  2*.  Of  the  ftinging 
Points  of  a  Nettle. 


Obferv.  31.  Of  Pnrflane  Seeds.  iy6 


j  A  defcription  of  the  Needles  and 
^  fever al  other  contrivances  in  the  leaf 

144  of  a  Nettle  :  hom  the  Jiinging  pain  is 
created  :  uponthis  jeverai  confi dera- 
tions  about  poyjomng  b  arts  are  [et 
dorvn.An  Ex  périment  of  killing  Effs, 
and  Fi/bes  mith  S  ait.  Some  conjeUures 
at  the  efficacy  of  Baths  5  the  ufe  that 
may  be  made  of  mjecting  into  the 

145  Veins.  A  very  remarkable  Hiflory 


A  defcription  of  thefe  and  many 
other  Seeds. 


Obferv.  32.  Of  Hair. 


i57 


' The  defiriptionof  fever  al  forts  of  |  y  8 
Hair  ;  their  Figures  and  'Textures  : 
the  reafon  of  their  colours,A  defcnpti •  j  ^ 
onof  the  texture  of  the  s  kpn,  andof 
S  punk  and  S ponge s  :  by  rvhat  paf-  1 5  x 
f  âges  and  pores  of  the  spin  tranfpir 


ou t  of  Bellonius  3  and ’fome  Confide-  j  tion  feems  to  be  made  Expérimente 


rations  about  (lamng  and  dying  of 
Bodies. 


Obferv.  16.  Of  Cowage. 


The  defcription  ofit  out  e/Parkin- 
1 46  Çon:  an  Experiment  made  ofit:  a  de¬ 
fcription ,  and  fbme  conjeblures  at  the 
caufeof  the  Phænomena. 


Obferv.  27.  Of  the  Beard  of  a 
wild  Oat. 


148  Ï7;e  defcription  of  its  jhape  and 

1 49  proporties  :  the  manner  of  making  a 

150  Hygrofcope  mith  it  3  and  a  Conje- 
j  (j  j  cl ure  at  the  caufes  of  thefe  motions , 
,  j2  andof  the  motions  of  the  Mufcles. 


to  prove  the  poroufnefs  of  the  spin  of 
Vegetables. 


Obferv.  33.  Of  the  Scales  of  a  I(j2 
Soale. 


A  defcription  of  their  beauteous 
form. 


Obferv.34.Of  theStingof  a  Bee. 


A  defcription  of  its  Jhape ,  me  ch  a:  I(j^ 
nifme,  and  ufe. 


Obferv.  35.  OfFeathers. 


i<5f 

166 


Obferv.  28.  Of  the  Seeds  of  Ve¬ 
nue  Looking-glafs. 


A  defcriptton  of  the  Jlsapc  and  eu-  1  <5  7 
rions  contexture  of  Feathers  :  and 
famé  conjeHures  thereupon. 


1  j3  The  defcription  of  tbem. 

Obfer.  29.  Of  the  Seeds  of  Time. 


Obfer.  3  6 .  Of  Peacocks  Feathers. 

A  defcription  of  their  curions  form  16  8 


andproprieties  ;  mith  a  conjeEhtre  at  169 
the  caufe  of  their  variable  colours. 


154  A  defcription  of  tbem.  A  digrejfio 
about  Natures  methad. 


Obfer.  37.  Of  theFeetof  Flyes, 
and  other  Infedts. 


A  defcription  of  their  figure, parts.  I70 
and  ufe  3  and  fi orne  tonftder citions  l7l 
thereupon . 


Obferv» 
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Obfer.38.  Of  the  Wings  ofFIycs 

172 

After  rvhat  mariner ,and hure  frvift- 

1 7  ^  ly  the  wings  of  Infefls  move.  A  de¬ 

fcription  of  the  Pendulums  under  the 
j  ^  wings  ,  and  their  motion  :  the  fhape 
andjlruflure  of  the  parts  of the  wing. 

17T  Obfer.  39.  Of  the  Head  of  a  Fly. 

1.  AS  the  face  of  a  ùrone-fly  ù  no- 
thingalmojl  but  eyes.  2.  Thofe  are 

176  of  trvo  magnitudes.  3.  They  are 
Hemifpheres,  andveryreflelhve  and 
fmooth.  4  .Some  direüedtowards  eve- 
ryquarter.  5.  How  the  Fly  cleanfes 
tbem.6  Their  number.  y.Theirorder  : 

177  divers  particulars  obferv  d  inthedif 

178  fefling  a  head.  Tbatthefe  are  ver  y 
prohahly  the  eyes  of  the  Créature  5  ar • 
gued  from  feveral  Obfervations  and 

1 79  Experiments,  that  Crabs ,  Lobfters, 
Sbrimpsfeemto  be  mater  lnfeBs,and 
te  be  framed  mucb  life  Air  lnfeüs. 

1S0  Several  Confiderations  about  their 
manncr  of  vifon. 

Obfer. 40. Of  the  Teeth  of  a  Snail. 

1 8  1  A  brief  defcription  of  it. 

Obfer  v.  41.  Of  the  Eggs  of  Silk- 
worms. 

182  Several  Ob(ervables  about  the 
Eggs  of  lnfecls: 

1S3  Obferv.  42.  OfablueFly. 

184  A  defcription  of  its  outroard  and 
inroard parts.  Its  hardinefs  to  induré 
l8y  freeifng,and fleeping  inSpint  of  wine. 

Obferv.  43.  Of  a  water  Iufeâ. 

186  A  defcription  of  its  jhape,  tranfpa- 

rency,  motion ,  both  internai  and pro- 


greffive-,and transformation.  A  HiUo-  187 
ry  (omewhat  Analogus  cited  out  of 
Pifo.  Several  Obfervations  about  the  jga 
vanous  wayes  of  the  générations  of 
Infeïïs  :  by  what  means  they  aü  Jo  g 
feemingly  wifely  and  prudent  ly  Seve .  ^ 

ral  Quceries  propounded.  Pojlfcript, 
centaining  a  relation  of  anotber  very  j  2 
odd  way  of  the  génération  of  lnfecls. 

An  Obfervation  about  the  fertility  of 
the  Earth  of  our  Cltmate  in  producing 
lnfeiïs ,  and  of  divers  other  wayes  of  193 
their  génération. 

Obferv.  44.  Of  the  tufted  Gnat. 

Several  Obfsrvables  about  InfeSls, 
and  a  more  parttcular  defcription  of  104 
the parts  of  tins  Gnat. 

Ob.45.Of  the  great  belly’d  Gnat,  ,  9  f 

A Jhort  defcription  of  it, 

Obfer.  t\6.  Of  a  white  Math, 

-  A  defcription  of  the  feathers  and  , 
wings  of  tins,  and  feveral  other  ln.  I?7 
feîls.  Divers  Confiderations  about  the 
wings,  and  the  flying  of  Jnfeils  and 
Birds. 

Obf.  47.  Of  the  Shepherd  Spider. 

A  defcription  of  its  Eyes  :  and  the 
foc  pets  of  its  long  legs;  andaConje.  199 
Hure  of  the  mechamcal  reafon  of  its 
fabrief-,  together  with  a  ( uppoftian , 
that  dis  not  unlikelyfbut  Spiders  may 
hâve  the  mahe  of  their  inward  parts 
exaHly  like  a  Crab,  which  may  be  200 
call'd  a  water  Spider. 

.  &■' 

Obfer.48.  Of  the  huntib|*iSpider, 

A  Jhort  defcription  of  it  s  tir  ivhich 
is  annext  an  excellent  Hifhry  of  it,  20* 
made  by  Air,  Evelyn.  Somefuriber 
M  m  Obfer* 
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2O2  Obfervattons  on  otber  Spiders  ,  and 
their  Webs,  together  reith  an  ex  ami¬ 
nation  of  arvbite  Suhfanee  ftying  up 
and  domi  in  the  Air  after  a  Feg. 

20}  Obfer.  4?-  OfanAnt. 

That  ail  fmaüBodiet,  both  Vege- 
table  and  Animal,  do  quickly  dry  and 
rvitberj  be  bef  remedy  1  found  to  bin • 
dtr  it,and  to  make  the  A mmal  lyefill 

204  tobe  obferv  d.  Several particulars  rt- 
latedof  tbeaüionsof  this  Créature  ■ 

20  j-  and  a  fbort  defeription  of  iti parts. 

Obf.  50.  Of  the  wandring  Mite. 

206  A  defeription  of  this  Créature,  and 
of  anotber  very  fmall  one ,  rvhieh  ufu- 

3C7  ^ ore  z*  comPany-  ^  Conjeïïure  at 

tbe  original  of  Mites. 

Obferv. 51.  Of  a  Crab-like  Infedt. 

208  A  brief  defeription  of  it. 

Obferv.  52.  OfaBook-worm. 

209  A  defeription  of  it  ;  where  by  tbe 
rvay  is  inferteà  a  digreffion,  expen- 
mentaSy  explicating  the  Phænome- 

2 10  na  of  Pearl.  A  eonfderation  of  its 
digefhve  faculty. 

Obferv.  53.  Of  a  Flea, 

21  1  A  fbort  defeription  of  it. 

Obferv.  54-  Of  aLoufe. 

212  A  defeription  of  its  parts, and  fume 

213  notable  circumjlances. 

Obferv.  5  j-.  Of  Mites. 

T  be  exceeding  fmalnefl  of  fome 
Mites, and their  Eggs.  A  defeription 

214  °f  tbe  Mites  of  Cbeefe  :  and  an  inti- 


B  L  E. 

mat  ion  of  tbe  variety  offorms  in  otber 
Bhtes,  tvitb  a  Conjecture  at  tbe  rca -  2  r  y 
fon. 

Ob. fs.  Of  fmall  Vinc- Mites. 

A  defeription  of  thern  ;  aghef  at 
their  original  -,  their  exceeding  [mal¬ 
nefs  compar’d  voitb  tbatof  a  Wood-  2  tS 
loufefrom  which  tbey  may  be  fuppos'd 
to  corne. 

Obferv.  57.  Of  Vinegar-worms. 

A  defeription  of  them  ,  tvitb  fome  217 
confiderations  on  their  motions. 

Obf.  58.  Ofthe  Infledtion  ofthe 
Rays  of  Light  in  the  Air. 

A  Jbort  rehearfal  of  (everal  Pha:-  2 1 8 
nomena.  Anattcmpt  toexpheate  219 
them-.tbe  fuppofttion  founded  on  trvo 
Proportions  ,  botb  which  are  indea- 
voured  to  be  made  out  by  jeveral  Ex- 
periments.  What  denfity  and  rarity 
is  in  refpeïl  ofrefradion:  the  refraüi- 
on  of  Spintef  fVine  eompared  nitb 
that  of  common  Water  :  the  refrattion  2  20 
of  lee.  An  Experiment  of  rnafjng  an 
Ondulation  ofthe  Pays  by  tbe  mixing 
of  Li  quor  s  of  dfferingdenfty .  Tbe  ^ 
explication  of  infledtion ,  mecbani- 
cally  and  bypotbetieally  :  rvbat  Bodies 
hâve  fueb  an  inflexion.  Several  Ex¬ 
périmente  to  Jhew  that  tbe  Air  bas 
this  proprie  ty  -,  that  it  proceeds  from  222 
the  dffering  denfity  of  the  Air  :  that 
the  upper  and  under  partcf  tbe  Air 
are  of  differingdenfty.  fome  Expert.  21g 
ments  to  prove  this.  A  Table  ofthe 
frength  of  the  fpring  of  the  Au  ,  an- 
fveerwg  to  eacb  degree  of  extenfion  ; 
wbenfirflmade,  andrvhen  repeated.  254 
Anotber  Experiment  of  comprtffing  225 
i  the  Air.  A  T  able  of  the  frength  of  tbe  22^ 
Air  ,  anfmring  to  eacb  comprejfien 
|  and  expanfon  5  from  tvbieh  the  beight 

of 


The  Table. 


230 

231 

232 


2  z?  of  the  Air  may  ht  fuppos'd indefinite ; 
22g  to  wbatdegree  the  Air  is  rarif'dat 
any  diflanct  above  the  Surface  of  the 
Earth  :  hovo,  from  this.  Inflexion  is 
229  inferr’d s  and  feveral  Phænomena 
^  explaind.  That  the  Air  near  the 
Earth  is  composd of  parts  of  differing 
denfty  ’■>  made  probable  by  (everal 
Experiments  and  obfervations  ;  horv  . 
this  propnety  produces  the  offerts  of 
the  rvaving  and  dancing  of  Bodies  s 
and  of  the  tvnnhling  of  the  Stars. 

233  Several  Phænomena  explicated. 
Some  Quœries  added. 

1 .  Woether  this  Principle  may  not 
be  made  ufe  of  for  perfeiïing  Optick. 

234  Clajfes  ?  What  migbt  be  hopcd  from 
it  if  it  rvere  to  be  donc  ? 

2.  ivhether  from  this  Principle 
the  apparition  of  fome  new  Stars  may 
notbe  explicated ? 

3.  Whether  the  height  of  the  Air 
may  be  defitid  by  it  ? 

4.  Whether  there  may  not  fome- 
times  be  fo  great  a  difpanty  of  den- 
fity  between  the  upper  and  under  parts 
of  the  Air ,  as  to  make  a  refleding 
Surface  ? 

f.  Whether,  if  fo,  this  mil  not  ex- 
plicate  the  Phænomena  of  the 
Clouds.  An  Expertment  to  this  pur- 
pofe  ? 

6  7.  Whether  the  Payes  from  the 

top  of  Mountains  are  not  bended  into 
Çurve-lines  by  inflexion  ?  An  Argu¬ 
ment  for  ityapen  from  an  Experiment 
made  on  St.  P zuT s  Steeple. 

8.  Whether  the  diflance  of  the 
Planets  rvill  not  be  more  difficult  to 
237  be  found?  Whatrvayes aremofl  lipe- 
ly  to  redifie  the  diflance  of  the  A loon  : 
the  rvay  of  fitting  Telefcopes  for 
fucb  Obfervations.  Horv  to  make  the 
g  Obfervations  ,  and  horv  from  thim  to 
3  ^  find  tbe  true  diflance  of  the’ Moon  at 
any  time.  How  tbe  diflance  of  the  S  un 
may  be  found  by  tivo  Obfervators.The 
7 89  nay  foy  (fjg  Dicotomy  of  the  Moon  un- 


certain.  That  the  diflance  of  the 
Moon  may  be  lefs  then  it  bas  beers 
hitherto  fuppos'd.  Kepler’/  Suppofîti- 
on  not  fo  probable  :  tbe  explication  of  24° 
the  Phænomena  by  another  Hypo- 
thefis. 

Obferv.  59.  Of  the  fixe  Stars* 

241 

Of  the  multitudes  of  Stars  difeo- 
verable  by  the  Telefcope  ,  and  the 
variety  of  their  magnitudes  178. Stars 
difimguifht  in  the  Pleiades:*W  there 
are  degrees  of b  igné  fs  even  in  the  Stars 
accounted  of  the  famé  magnitude  :  the 
longer  the  Glaftes  are,  and  the  bigger 
apertures  they  rvill  indure ,  the  more 
fit  they  are  for  thefe  difeoveries  :  that 
’tis  probable,  longer  Clafjes  rvouldyet 
make  gr rater  difeoveries.  5.  Stars  3^2 

difeover  d in  lhe  Galaxie  of  Orion’/ 

S  word. 

Obferv.  <So.  Of  the  Moon. 

A  defeription  of  a  Vole  in  the 
Moon  ;  rvhat  call'd  by  Hevelius  and 
Ricciolus.a»^  horv  defcrib'd by  them-, 
rvith  what  Jubflances  tbe  hiüs  of  the  243 
Moon  may  be  cover  d.  A  defeription 
of  the  pits  of  the  Moon  ,  and  a  conje¬ 
cture  at  their  caufe  :  two  Experiments 
that  make  it  probable,  that  ofthe  fur-- 
face  of  boyl’d  Alabaffer  dujl  feemtng  244 
the  mofl  Ukely  to  be  refembled  by  éru¬ 
ptions  of vapours  ont  of  the  body  of  the 
Moon  :  that  F.arthquakys  feem  ta  be 
generated  much  the  famé  rvay,  and 
their  effeds  feem  very  fimilar.  An  Ar* 
gumentthat  there  may  b e  fucb  varia¬ 
tions  in  the  Moon  ,  beeaufe  gyeater 
hâve  been  obferv' d  in  the  Sun-.becaufe  ^  j 
the  fubjlance  of  the  Moon  and  Earth 
feem  much  a/ike:  and  beeaufe  ’tis  pro¬ 
bable  the  Moon  bas  a  gravitating 
principle  :  this  is  argued  from  feveral 
particulars.  Thereafonvohy  feveral  g 
pits  are  one  within  another.  The  ufe 
that  may  bemadeof  this  InJlance  of 
a  oravity  in  the  Moon , 
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